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You get all fe ...With RCA Batteries 


Top Brand Acceptance 





PERMANENT DISPLAY SIGN 


Here's an 8 by 20 inch display sign 
providing triple sales impact for 
counter or window Helps you sell 
Portable Radios. Radio Service, and 
RCA Batteries 


Radio Trade Distribution 





A fast answer to quick battery 
sales. Just set index pointer, 
press the release—and the Fact- 
Finder opens with the battery 
information you want before 
you. Contains prices, techni- 


s 
ror Att mares or raid 


RCA BATTERY 
FACT-FINDER 


cal data on the complete RCA 
line, interchangeability direc- 
tory, and the Battery comple- 
ment of 590 portable radios 
of 32 manufacturers... always 
at your fingerups. 


ILLUMINATED 
GIANT BATTERY 
DISPLAY 


A flashing beacon that at- 
tracts battery sales. Stands 
12" high—comes complete 
with bulb, 6' cord, and de- 
tachable flasher-unit. 
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4. Completely Rounded Line 
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Radio-Engineered quality 


RCA is first with the greatest array of selling aids 
in the field... a// geared to the radio trade. 

And ... the selling power of the RCA Trade- 
Mark makes it easy for you to move RCA Bat- 
teries. You gain a satisfied customer every time. 

Remember, too, that RCA Batteries are radio- 
engineered for extra listening hours .. . with a 
type for practically every renewal requirement. 

So—starting now—push RCA Batteries. Build 
a profitable repeat business with virtually no com- 


petition from non-radio outlets. 


INTERCHANGEABLE 
TYPES 

AUTOMATIC 

PENCIL 


Revolving mid-section tells at a glance the 
stock numbers on the ten fastest-moving, interchangeable 
types of four leading battery brands .. . the types that 


comprise 85% of your interchangeability problems! 


Learn how you can get these selling aids 
at no cost to you by contacting your RCA Battery Distributor today! 


| RADIO CORPORATION of AMERICA 


/ RADIO BATTERIES 


HARRISON, WN. J. 








BE A SUCCESS AS 


ADIO-TELEVISION 
yg TECHNICIAN tae 


on 
America’s Fast Growing Industry Offers You | ~ A a” 


. ]. EXTRA MONEY 
Available to" IN SPARE TIME 
y & T E Q A » S Many students make $5, $10 a week extra fixing neighbors’ Radios 


in spare time while learning. The day you enroll I start sending 


e you SPECIAL BOOKLETS to show you how to do this. Tester 
under G. 1. Bill you build with parts I send helps you service sets. All equipment 


ts yours to keep. 


| TRAINED THESE MEN 2+ GOOD PAY JOB Bam 


Your next step is a good job installing and servicing Radio-Televi- 
sion sets or becoming boss of your own Radio-Television sales 
and service shop or getting a good job in a Broadcasting Station. 
Sean corvicing fe tots . Today there are over 90,000,000 home and auto Radios. 3100 
Police Radic Installations °S.W. enviable reputation in Tele Broadcasting Stations are on the air. Aviation and Police Radio, 
Micro-Wave Relay, Two-Way Radio are all expanding, making 
more and better opportunities for servicing and communication 

technicians and FCC licensed operators 

waee 


ae 3. BRIGHT FUTURE ED 


Tl so pera*,my ose = And think of the opportunities in Television! In 1950 over 
— i ae 


Radio servicing. et gh 5,000,000 Television sets were sold. By 1954 authorities estimate 


FE reschokiaasen ‘25000000 Television sets will be in use. Over 100 Television Sta- 
See ee rein Ree and) sl praise NR training” tions are now operating, with experts predicting 1,000. Now is the 


(Gets Fest dnt Thrwegh ALB Doqren et Eareting Boters time to get in line for success and a bright future in America’s 
My first job was o7 


enter with KDL plome, T conse’ any fast-growing industry. Be a Radio-Television Technician. Mail 
your Os ‘ coupon for Lesson and Book—FREE. 
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YOU BUILD this modern — above) a part . vious exper 
ng Course id this complete 4 grammar school educatic 
t brings in local and " . Television principles fr 
Radio 

2 sons. Get PRACTICAL 

build valuable Electron 
vt aps 2 conducting tests; also p 

ke : XT TRA money ‘ts ng saghee- bors Ra dios or operating Tranar 

n spare time while training with circuits common to Ra 


a 
tage (AC, DCand RF . ion. At left is just part of the equ 
reuite with Electrome 


students build with many kits of 
4 build as part of my 
course 


ar 
nish. All equipment is yours to keer 
students make $5, $10 a week extra fixing 
neighbors’ Radios in spare time. 


m 
make many practi 

YOU BUILD this Wavemeter (below) in my Com- 
munications Course with parts I send you. Use it 
to determine frequency of operation and make 
other tests on transmitter currents. You conduct 


Mr. J. E. SMITH, President, Dept. 1FF 
National Radio Institute, Washington 3, 4 c. 
pace Book 


} Check if Veteran or Under G. 1. Bi 
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Use Sprague TELECAPS® 
on TV replacement jobs. 
Avoid costly callbacks! 








f course there’s a reason 
why more Sprague Tel- 
ecap molded tubular capaci- 
tors are used in leading tele- 
vision sets and by leading 
service shops than any other 
brand !Telecapsare especially 
designed for TV. They stand 
the gaff! 
Write for Bulletin M-474 


i SPRAGUE 
| 


PRODUCTS COMPANY 


DISTRIBUTORS . DIVISION OF THE SPRAGUE ELECTRIC COMPANY 


81 MARSHALL ST., NORTH ADAMS, MASS. 
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Let NATIONAL SCHOOLS, of Los Angeles, a practical 
Technical Resident Trade School for almost 50 years, 
train you for today’s unlimited opportunities. 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the great modern Radio, Television and 
Electronics industry! Trained technicians are in constant 
and growing demand at excellent pay—in Broadcasting, 
Communications, Television, Radar, Research Laboratories, 
Home Radio Service, etc. National Schools Master Shop 
Method Home Study Course, with newly added lessons and 
equipment, can train you in your spare time, right in your 
own home, for these exciting opportunities. Our method 
has been proved by the remarkable success of National 
Schools-trained men all over the world. 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes not only basic 
theory, but practical training as well—you learn by doing. 
We send you complete standard equipment of professional 
quality for building various experimental and test units. 
You advance step by step until you are able to build the 
modern superheterodyne receiver shown above, which is 
yours to keep and enjoy. You per- 
form more than 100 experiments—- 
build many types of circuits, signal 
generator, low power radio trans- 
« mitter, audio oscillator, and other 
units. The Free Books shown above 
tell you more about it—send for 

them today ! 


NEW PROFESSIONAL MULTITESTER 
INCLUDED 


This versatile testing instrument is 
portable and complete with test 
leads. Simple to operate, accurate 
and dependable. You will be able to 
quickly locate trouble and adjust the 
most delicate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC volts, current resistance and 
decibels. You will be proud to own 
and use this valuable professional 
instrument. 
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WE BRING 
NATIONAL , 
SCHOOLS TO You! }¥ 





Lessons and 
Instruction Material Are Up-to-date, Practical, yagi 


National Schools Master Shop Method Home Trair 
you basic and advanced instruction in all phase 
Television and Electronics. Each lesson i 
understand by numerous illustrations and 
instruction material has been developed and t« 
own shops and laboratories, under the supervi 
own engineers and instructors. A free sample 
yours upon request—use the coupon below 


TELEVISION TRAINING 4 complete series of 


the-minute Television lessons is an integral part of 
course co\ 
ET . all phases « 
Here are just a few of the interest- vision re EP airi 
ing facts you learn. with the serv — 
FREE SAMPLE LESSON stru 
1. How radio receivers operate. 
2. How the antenna circuit is con- 
structed. 
3. Converting signal currents into 
sound. 
4. How theR-F transformer handles 
5. 
6. 





APPROVED 
FOR 
VETERANS 
Check 

coupon below 


the signal. 
How the tuning circuit functions. 
The Radio ‘bands.’ 





NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA ST. 1905 {fill SAPPEP ile 
MAIL OPPORTUNITY COUPON FOR QUICK ACTION 


National Schools, Dept. 6-RE 
4000 South Figueroa Street 
Los Angeles 37, California 


Mail me FREE the book “Your Future in Radio-Tele- 
vision" and the sample lesson of your course. I under- 
stand no salesman will call on me. 

NAME 
ADDRESS. 


CITY. Vo): ae 
O Check here if veteran of World War II 


(Mail in envelope or 
paste on penny postcard.) 


AGE 
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> 
Replacements and Conversions with (Man 
Television Tubes please everyone.. 


RAYTHEON TELEVISION PICTURE TUBES will please you 
because they are mechanically and electrically perfect. 101 basic 
quality tests, checks and inspections made during the various 
steps of a Raytheon Tube’s construction — components, chemi- 
cals, processing, assemblies — assure unexcelled performance. 
You can make conversions and replacements with complete 
confidence that your skill plus RAYTHEON quality will result 
in superb picture reproduction. 


Your customers will be delighted with Raytheons because they'll 
be receiving the finest TV picture they've ever seen. It will be a 


crisp, clear, contrasty, longer-lived picture — thanks to the supe- § 
rior quality of Raytheon Tubes — a quality that could only result 
from the knowledge gained through Raytheon’s more than 25 
years of experience in the pioneering and manufacture of all kinds 


of high fidelity electronic tubes. 


Team your skill with Raytheon Quolity. 
You'll find it pays in many ways. See your 
Raytheon Tube Distributor today. 





Right for 
Sight... 





RAYTHEON MANUFACTURING COMPANY 
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Can You See Your Future inTV? 


‘ 


CREI HOME STUDY Shows You the Way to Greater Earnings in 


TELEVISION & FM SERVICING! 


get ep ame 
petit Bich 


pri 


~ rvicemen with specialized, up-to-date television and military demands cutting sharply into the availa 
+) FM training have a big advantage over those with manpower—now is certainly the time to make 
AM knowledge only. It's true whether you are compet- most of your opportunity. 
ing for jobs or making a go of your own repair busi- ae : : 
1 ‘ ae Whether you're interested in improving your al 
ness. CREI knows what you need—and provides it in : : 
met: : AEN and earning power—in servicing work, or in tl 
this practical home-study servicing course. Every les- : . 
. i] het . expanding industrial electronics field, CREI ho 
son is helpful in your daily work. Every lesson is re- : : 
. ei . : study pays off with more money, interesting jobs 
vised as new developments in this fast-moving field 
; ‘ secure careers. Course cost is within reach of 
occur. Lessons start with basic principles and go step- Write for f : 
‘rms are easy. Write for free catalog now. 
hy-step through advanced trouble-shooting, time-sav- ’ ihe Ae ee ee 
ing techniques. 


NOTE TO MEN who expect to be in uniform 


0 ae cu iipernan ata iene ; apie 
Jualified servicemen are getting harder and harder soon. 7TV-electronics training puts you 


to find—at the very time that civilian needs are at : 
their highest point. With mounting sales of TV sets work in vital radar, communications a 
and hundreds of new TV stations in the offing—with work in the Armed Services. Prepare 
the electronics industry expanding, and the growing for higher ratings in uniform! 





THE THREE BASIC CREI COURSES: 


* PRACTICAL RASIO ENGINEERING 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 146C, 16th & Park Road, N. W., eprtantee 10, D. Cc 


Gentlemen: Send booklet, “Your F 
tronics.” together with det 
self-improvement program 
brief resume of my experience i prese 
Check — : rosea Interest Aeronautical Radio Engineering 
TV, id AM Servicing Breadcast Radio Engineering 
Ay (AM, FM, TV) 
) Practical Radi i C) Radio Electronics in industry 
Wf Residence School in Wash. D. C., Preferred, Check Here 


* PRACTICAL TELEVISION ENGINEERING 
* TELEVISION "AND mM SERVICING 


ned course for men j 


op-third’”’ of feld 
ALSO AVAILABLE as RESIDENCE SCHOOL COURSES 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


An Accredited Techm cal Institute Founded in 1927 
Dept. 146C, 16th & Park Rd., ©. WwW. eats 10, D. c. 
Branch Office: San Francisco, 760 Market St. 


NAME A 
ADDRESS 


CITY ZONE STATE 


TTT TIT 
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It tells your 
"RINGER™ 


when not to ring! 


The Bell System's new automatic method of adjusting telephone ringers uses a beam of light pass 


ing between the gongs to a photoelectric cell. When test currents are applied to the ringer the 


machine decides whether to change the spring tension or the magnetic pull. After each change it 


tests again until the ringer is in perfect adjustment—and the whole procedure takes only 30 seconds. 


To you, it’s your familiar telephone bell. To tele- 
phone engineers, it’s a “ringer.” And it has two jobs 
to do. It must ring, of course, when someone calls 
you. And it must overlook the numerous electrical 
impulses which do not concern it, such as those 
sent out by your dial. 


Ability to respond to some impulses, to ignore 
others, requires exact adjustment between the pull of 
a magnet and the tension of a spring. If they are 
out of balance your telephone might tinkle when it 


oughtn’t, or keep silent when it should ring. 


BELL TELEPHONE 


LABORATORIES ys 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE ONE OF TODAY'S GREATEST VALUES 


In the past, adjustment was made by hand, little 
by little until the proper setting was reached. It took 
time. But now Bell Laboratories engineers have 
developed a machine which adjusts new ringers per- 
fectly, before they leave the Western Electric Com- 
pany plants where they are made. And the operation 
takes just 30 seconds. 


This is another example of how the Laboratories 
work constantly to improve every phase of telephony 
— keeping the costs low while the quality of service 


grows higher and higher. 


J 
rit 


I F 
a 


avi 


RADIO-ELECTRONICS 





NOW. . . GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


~ Wee ISION 


RADIO-ELECTRONICS 


eeAl HOME! 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every 

tage you can give it! That's why yo we i 
to yourself to find out about one of the 
COMPLETE, practical and effective y 
available to prepare AT HOME for ‘Ai ne 


ceeiines | = - “y ¢ billion dollar opportunity field of TELE 
— Here’ S the > =F VISION-RADIO-ELECTRONICS. See how y 
 @ LF REAL THING! Sk} cecal 
7 training equipment us ' or 
WARE ES osha tion’s finest training ic rat s 
ABOVE: Build and re 
SET TT YOUR OWN keep a — INCH pinnae | soe One ia NG “HELE 
; TV : u 
HOME LABORATORY ceiver, Optional after _Radio-Electronics. Mail the coup. 
——— completing regular . : Piedad tench y 
Oscilloscope training at slightaddi-  ™oney in this thrilling, newer field 


R F Si l tional cost. 
“F olgna D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
Generator In addition to easy-to-read lessons, you get the use of HOME MOVIES 
; —an outstanding training advantage — plus 16 big shipments of 
Electronic parts. Perform over 300 fascinating experiments for 
practical experience. Build and 
keep real commercial-type test Get BOTH of these 
equipment shown at left. information packed 
MODERN LABORATORIES publications FREE! 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories—one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details! 


MILITARY SERVICE! 
If you're subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 


pon fhemny =o oe 


act wow! MAIL COUPON TODAY: 


DeFOREST'S TRAINING, INC., Dept. RE- 6-H 
2533 N. Ashland Ave., Chicago 14, Ill. 


Without obligation, | would like your late News-Bulletin 
showing 89 ways to earn money in Television-Radio-Electronics 


MOVIES -+ and how | may prepare to get started in this thrilling field 


Name 











Street... 
City 
De FOREST’S TRAINING, INC. 
CHICAGO 14, ILLINOIS 
A De VRY INSTITUTION 
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Sales Offices 


Optical comparator is used 
to check mica disc 
specifications to thousandth- 


ONE 
STANDARD 


-The best that can 
be made-for 


inch accuracy. 





Initial Equipment 
and Replacement 





TUNG-SOL 


RADIO, TV TUBES, DIAL LAMPS 


TUNG-SOL LAMP WORKS INC. Newark 4, N. J. 


Atlanto * Chicago * Dallas * Denver © 


Detroit * Los Angeles * Newark 


+ motion of the planets, 


j}and the sun 


—The Radio Month 


PREDICTING THE FUTURE from the 
long the basis of 
the ancicnt pseudo-science of astrology, 
has emerged from the realm of super- 
stition into the field of modern science. 
RCA engineer John H. Nelson, writing 
in the RCA Review, reports evidence 
that the magnetic storms on the earth 
which disrupt radio communications are 
directly related to the positions of the 
planets. 

Engineer Nelson, also an amateur 
astronomer, was assigned years ago to 
the task of studying the spots on the 
sun through a 6-inch telescope set up 
for him on the roof of a downtown office 
building in New York City. He failed to 
find enough correlation between the 
sunspots and the behavior of radio com- 
munications to be able to make predic 
tions of more than a few days in 
advance, and in 1948 caused some com- 
ment in astronomical circles by report- 
ing that the size of the sunspots is a 


“meaningless criterion” in predicting 


|} radio disturbances. The type of sun- 


spots, their age and activity, and their 
position on the sun are the determining 
factors. 

Engineer Nelson turned to the planets 
for his research inspired by suggestions 
from the late Ellsworth Huntington of 
Yale and Henry Helm Clayton, He 
studied hundreds of daily propagation 
reports compiled by technicians at 
RCA’s receiving station at Riverhead, 
L. L, and from overseas stations of 
Radio France and Sweden’s Telegraph 
Administration. These he tried to cor- 
relate with the positions of the planets. 

From these studies Mr. Nelson con- 
cluded that the planets disturb the sun; 
in turn affects electro- 
magnetic conditions on the earth. From 
daily plots of the courses of the six 


|inner planets he observed that disturb- 


ances on the earth occur more frequent- 
ly when two or more planets form a 
right angle (with the sun as apex), or 
form a straight line with the sun. 
The most disturbed periods are the 
twelve months preceding and following 
the positioning of Saturn and Jupiter 
in such a configuration. The most severe 


SATURN 


MAGNETIC STORM 
(July, 1946) 





JUPITER 


© 





MERCURY 


EARTH 


disturbances occur when Mars, V« 
Mercury, and Earth are in critica 
lationship near points of the Sat 
Jupiter configuration. When Saturt 
Jupiter have moved away 
configuration, the earth’s magneti 
tivity decreases, although the sn 
storms of shorte 


from 


planets cause 
tion. The quietest 
Saturn, Jupiter, and Mars are eq 
spaced around the sun by 120°. TI 
ure shows the positions of the pl 
during the great 1946 magnetic 

Not all planetary 
incide with magnetic storms, but studi« 
of the Riverhead 
storms are about ten times mort 
quent during a configuration th: 
ordinary days. 

Major disturbances can be predicted 
as much as two years in advance 
combining planetary observations 
daily inspection of the sun’s 
Mr. Nelson has been able to p 
good and bad radio weather witt 
accuracy or better. 


MEDAL OF HCNOR of the Instit 
of Radio Engineers was awards 
Dr. Vladimir K. Zworykin, vice 
dent and technical consultant of 
Laboratories, Princeton, N. J. In 
acceptance speech at the Institute’ 
nual banquet at New York’s Wald 
Astoria, Dr. Zworykin stressed the 
portance of the role of electronics 
future of medicine, both in therapy and 
diagnosis. Close co-operation bety 
physician and engineer is neede 
work out these problems, he 


periods occur 


configuration 


records show 


AUTO TV SETS will be banned in New 
York state after July 1. A bill, signed 
without comment by Governor Thomas 
E. Dewey, provides: “It shall be unlaw 
ful to operate upon any public highway 
in this state a motor vehicle whi i 
equipped with a television receiv 


set.” 


SHIP OPERATOR RULES have beer 
changed somewhat by the FCC in 
effort to relieve a serious shortage 
manpower resulting from the expan i 
of the nation’s merchant fleet. For the 
duration of the emergency, examination 
is waived for operators having less than 
two years of satisfactory service under 
the license being renewed. Another 
change establishes a temporary limited 
second-class license allowing the holder 
to operate radiotelegraph aboard ships 
only. 
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Better Pay 


A New Car 


Get Your FCC Ticket 
Then Use Our 
Amazingly Effective 
Job- Finding Service 
To Get a Better Job 


Greater Security 

/ _ 

I 

& 

Happy Vacations 
and Travel 


How to Pass 


FCC 


Licens 


EDW. H. GUILFORD 
Vice President 


' can train you to pass your FCC License 
Exams in a minimum of time if you've had any 
practical radio experience—amateur, Army, Navy 
radio servicing, or other. My time-proven plan 
can help put you, too, on the road to success 
Just fill out the coupon and mail it. | will send 
you free of charge, a copy of ‘‘How to Pass FCC 
License Exams," plus a sample FCC-type Exam 
and the amazing new booklet. ‘‘Money Making 
FCC License Information." 


Commercial 
Radio Operator 





e 


Exams 


FREE 


Tells where to apply for and take FCC 
examinations, location of examining offices 
scope of knowledge required. approved way 
to prepare tor FCC examinations. positive 
method of checking your knowledge before 
taking the examinations 


Fcc" 


WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 
Employers make 


JOB OFFERS Like These 
to Our Graduates Every Month 


Telegram, August 9, 1950. from Chief Engineer. Broadcast Station, Pennsylvania, ‘‘Have 
job opening for one transmitter operator to start immediately, contact me at once."’ 
Letter, August (2, 1950, from Dir. Radio Div. State Highway Patrol We have two 
vacancies in our Radio Communication Division. Starting pay $200; $250 after six 
months’ satisfactory service. Will you recommend graduates of your school? 

These are just a few examples of the job offers that come to our office peri- 
odically, Some licensed radioman filled each of these jobs . . . it might 
have been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN SE- 
CURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 


License Lessons 
2nd Phone 16 


Name and Address 
Lee Worthy 
2210'2 Wilshire St 
Clifford E Vogt 
Box 1016 
Francis X. Foerch 
38 Beucler Pl.. Bergenfield. N. J 
S/Sgt. Ben H. Davis 
317 North Roosevelt, 
Albert Schoell 
110 West tith St., 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-30, 4900 Euclid Bidg., Cleveland 3, Ohio 
(Approved for Veteran Training Under ‘'G! Bill of Rights'') 
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Bakersfield, Cal 
ist Phone 


ist Phone 
ist Phone 
Lebanon, 111 


2nd Phone 
Escondido, Cal 


Our Amazing Effective 

JOB-FINDING SERVICE 

Gets Better Jobs for Graduates 

Here is just one recent example of Job-Finding Results 





GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
“Your ‘Chief Engineer's is rar aining 


ceived calls or letters fro 
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CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 
Desk RE-30, 4900 Euclid Bidg., 
Cleveland 3, Ohio 
(Address to Desk No. to avoid delay.) 
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Paste on penny post card or send air 





___ The Radio Month 


| FM BEEP SICNALS, 


Watch 
MERIT 


for TV in’5l 
| 


Merit is meeting the rapidly rising | 
demand for TV replacements with a 
TV line as complete as current and 
advance information will permit 


TRY MERIT FIRST FOR 
TV CONVERSION OR 
REPLACEMENT! 
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| TELEVISION TRANSMITTER 


used by 
FM broadcast stations to mute receiv- 
ers during commercials and station an- 
nouncements in and 
public are not legal, 
to a ruling by the FCC. few 
tions have been using 
“functional 
to subscribers as a source 
revenue. (See April, 1951 
In a letter to four s using the 
system, the FCC expressed sympathy 
with the aims of the broadcasters, but 
ruled that eliminating the station iden- 
tification announcement violates the 
Communications Act. The commission 
further ruled that subscribers to such 
services must be sponsors, 
and all such programs must be listed 
as commercial The sta- 
tions involved—WRLD, Miami, Fla.; 
WACE-FM, Chicopee, Mass.; WFMF, 
Chicago, Ill.; and KDFC, Sausalito, ¢ 
were ordered to show how they intend 
to comply with the order by April 30. 


some 


restaurants other 


places, according 
FM sta- 
such signals to 
music” programs 
of additional 
issue, p. 30.) 


tations 


logged 


as 


time periods. 
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was 
presented as a gift to the Indiana Tech- 
nical , F Wayne, by 
Zenith Radio Corporation, Chic 
custom-designed unit 
service in 1938 in Zeni 
station. Later it used in 
vision tests and has only 
replaced by equipment. The trans- 
mitter facil for 
transmitting sound and picture on chan- 
nel 2. An earlier gift by the ¢ 
Farnsworth Corporation of the 
portions of a TV transmi 
television 
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The 
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| WESTERN UNION is the latest comer 


Pree! 
Write today for: 


'] MERIT TV REPL GUIDE AND CATALOG 
Dec. 1950 


of all replacements 


issue. Up-to-date listing 


] MERIT 1951 CATALOG No. 5111 
Show specs. on complete line of TV 
Radio, Amateur and Industrial 


Transformers 


LISTING 
REFER TO merit’ Snotofocts 


in Howard Sam 





TAPE-MARKED 
TO HELP YOU! 
Handy tape mork- 
ing on every Merit 
Transformer shows 
permanent hook- 
vp data for quick 
reference. ORIGI- 
NATED BY MERIT. 


MERIT 


TRANSFORMER CORP. 


4443 NORTH CLARK ST., CHICAGO 40, lL. 


to the television rank it was 
announced in New York City recently. 
According to the announcement, a new 
iary, Western Union Services, 
Inc., will open a _ pilot East 
| Orange, New Jersey, across the Hudson 
from New York City. The new company 
has an arrangement with Du Mont to 
install and service Du Mont receivers in 
three New Jersey counties, and at 
ent will confine itself to the 
Du Mont telesets. Thomas F. Mc Mains, 
president of the new company, ex- 
plained that Western Union, backed by 
its 100 years of in the tele- 
graph field, felt particularly capable of 
solving the problems likely to be en- 
countered in the of servicing 
electronic equipment as television 
receivers. 

The pilot plant is expected to have a 
staff of between 20 and 30 specially 
trained technicians and an 
fleet of service vehicles. It will handle 
Du Mont installation and work 
in Essex, Passaic, and Union Counties, 
at rates uniform with present Du Mont 
| charges. 


WILLIAM E. BEAKES, one of 
pioneers and former president 
Tropical Radio Telegraph Company, 
died on March 30 at the age of 70. In 
1941 Mr. Beakes was awarded the Mar- 
coni Wireless Pioneer Medal of the Vet- 
| eran Wireless Operators Association for 


service 


subsic 
shop in 
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experience 
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his pioneering in radio ir 
Atlantic and tropical 
part in Marconi’s first 
radiotelegraph transmissior 
after the turn of the century 
aided Professor Reginald Fe 
wireless experiments. In 1912 
the United Fruit Company, 
then experimenting 
tral America. Mr. Beakes 
with building up the Troy 
Telegraph Company, a sut 
United Fruit. Much of 
devoted to the transition fron 
short waves to overcome 
from tropical static 
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TELEVISION SCREENS 
place of windshie 
planes of the future 1 he 
the only major projectior 
face of high 
creates objectionable fri 
Preliminary studies 
University of Illinois for tl 
find out if it is feasible to uss« 
Dr. Stanley N. 
project, said that a periscope 
to a Cessna plane for project 
8-inch screen in the pilot 
ment. The periscope 
degrees of magnification. P 
plane with windows 
covered, and found they 
about as well” € 
with low magnification. I 
he envisioned planes of t 
an optical system install 
of the craft, and a 
front of the pilot showing 
ahead, 
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sul 


speed alr 


Roscoe, he: 


} 
allow 
cover 


using the 


televis 


instr 
what to do and how to do it ir 
of an attack on the I 
Top experts of the air defens« 
outlined general instruction 
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Some time 
was issuing a 
permits for secret experiments 
ing the use of radio for 
The nature of these 
disclosed. 


alr 


as as 


eacn 


The 


FC( a 


of na 


ago the 


series 


iational 


tests has nev 


—end— 
RADIO-ELECTRONICS 





. .- based on the experience of the RCA Service Company 


Now available to the Industry 


Here's your golden opportunity to take 
the time-tested RCA Service Company 
course on television receiver servicing... 
to earn a valuable RCA Institutes’ certifi- 
cate that can lead straight to a better job 
at higher pay. 

Now, for the first time, you can take the 
same basic course that has already been 
given to the thousands of RCA’s own serv- 
icemen ...an easy-to-understand home- 
study course based on the actual experience 
of the RCA Service Company in servicing 
thousands of home television receivers. 


LOWER RATES FOR GROUPS! 


If any employer in the radio-electronic industry desires to 
enroll six or more of his employees for this course, lower 
rates will apply. A special group application form is avail- 
able for employers desiring to take advantage of this offer. 


Cost is Jow...only $9 a unit for 10 units 
or $90 total, on an easy pay-as-you-learn 
plan. And value is high... the certificate 
of completion issued by RCA Institutes is 
known and honored throughout the radio- 
electronics industry. 

Never before available to anyone outside 
RCA. Now offered to you through RCA 
Institutes, one of America’s oldest and 
most respected technical training schools. 
Course covers most major makes and types 
of TV receivers. Designed specially for men 
already in electronics; therefore no kits 


Handled 


Available 


or paraphernalia are required 
entirely by correspondence 
exclusively to men in the radio-television 
electronics field. Not offered to the general 
public, or under the G.I. Bill. 


ENROLL NOW! Mail the coupon today. 
Don’t miss your great opportunity to take 
this proven course. If you're just getting 
started in TV, it will make you a good 
serviceman. If you're already good, it can't 
help but make you better! Send the coupon 
... get on the reservation list... NOW! 


MAIL COUPON TODAY! 


RCA INSTITUTES, INC. 


350 West Fourth Street 
New York 14, N. Y. 


Home Study Department, RE-651 


Without obligation on my part, please reserve a place for me in 
your home study course on television servicing and send me full 
details. No salesman will call. I understand I must be employed 
in the radio-TV-electronics field to qualify for the course. 


Name_ ‘i “ . 
(Please Print 


Address 





RCA INSTITUTES, INC —— 
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A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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Radio Business 


Merchandising & Promotion given away free with every $2 


; hase of Walsc« ardwar 
RCA has launched a full-scale radi ee : rca sigh Song 
j ssories. or every 0 

battery promotion stressing that RCA OF @CCcessories, Or every 9! 


| ar inas, du x 
battery sales are made exclusively s te = Ge 
ss and July I ( r 
through radio trade channels. Timed 4 "s ke Ome 

F , gh distributors. 
for the opening of the spring-summer — . 2h 
relevision Supply Co. of New \ 


portable radio season but keyed to year- 
round the drive features spot issued a new eight-page 
announcements on RCA radio and TV 
shows urging the purchase of radio bat- 


accessory folder which is 
mailing 

General Electric Tube Divisions’ A 
tising Manager, G. A. Bradf 
nounced a national TV _ pict 
promotion aimed at the 12-ir 
replacement market. National « 
magazines, radio and _ telev 
dealer helps are being used 
trated loose-leaf booklet, “Ts 
which aids service technicians 
izing TV circuit defects is include 
the promotion. 

General Electric has issued a two-« 
catalog sheet describing its ne 
defense receiver. The sheet 

plete specifications of the reé 
"sy which is intended for two-way 
; systems. 


. f p 
* : Jackson Electrical Instrument Co., D: 
teries from service technicians and deal- : rg 
: a ton, has issued a “Bulletin” holder fre« 
ers. Point-of-purchsase displays will also , A 
: : e a 7 to distributors. The holder permits dis 
be used extensively. Two unique sales , - 
= P . tributors to display data on new tub 
and servicing aids have been developed hn Sn Sa Sod until 
s , r er il a com 
is for dealer use, the RCA battery “fact- ve ve vs n cl or ct dats o ‘ 
finder” index and a mechanical pencil : a a ee 
which shows interchangeable types of 
batteries. These selling aids are avail- 
able free with the purchase of RCA 
batteries from distributors. 


TV ANTENNAS 


One of the reasons for the splendid acceptance 
of C-D SKYHAWK antennas is the completeness 
of the line. Whatever the application... what- 
ever the situation... THERE IS A CORRECT C-D 
ANTENNA FOR EVERY NEED. No need to ac- 
cept inferior makes or substitute types when 











| 
| 
; 
| 
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the C-D antenna line offers a full variety... |} ia t. 


each doing a specific job... BETTER! z NFACTURERS INVENTORIE 





t t National Union Radio Corp. is off: 
CORNELL-DUBILIER ELECTRIC CORP. | } | a new durable indoor fluorescent 
SOUTH PLAINFIELD, NEW JERSEY APR WAY JUNE J EPT OCT N AN FEB A to service technicians and dealer 
Walter L. Schott Co. is celebrating its 
twelfth anniversary with a gift offer of 
a kit containing five Walsco products RADIO & T.V. rou 
for service technicians. The kit will be REPAIRS wt NU 
: i INSTALLATION 


constructed with a gold-bronze 

the sign may either be hung by chair 
or displayed on the counter. It is ava 
able from distributors at the non-profit 
price of $8.95 plus shipping charges 
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Sprague Products Co. introduced a new 
double-purpose package holding five 
Telecap molded tubular capacitors of 
the same value. The new “Domepak” 
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..-all YOURS! 


A TERRIFIC 
¢ WALSCO LUBRICATOR FREE OFFER! 
* WALSCO CONTACTENE INJECTOR ’ Keel ee 

Vi , 1 hone, Zach item in this attrac- 
¢ WALSCO TUNERLUB y, - ‘ie tive GIFT package will 
¢ WALSCO NO-0X : % be useful to you. And it’s 
“ag , iy yours at no extra cost! All 

WALSCO CEMENT y, ; ‘ ~ 5 handy items in this 
package are from the 
famous line of 

WALSCO quality 
products. Every 


_— ier z y A 

r . r: Pee x radio and TV service aca 

5 00 ; ‘A man will want one. [, 
value FRE oo 4 Get yours today! 

with every $2.00 purchase of WALSCO 

products...or $10.00 worth of WALSCO antennas. 














FREE GIFT PACKAGE available at your 
local parts jobber. Get yours today! 


‘WALSCO WALTER L. SCHOTT CO. 


Los Angeles 18, Calif. « Chicago 6, Ill. 
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Mi ) New Revolaiianars Aid. -4 


swore TELEVISION 


THROWS AN ACTUAL 
BAR PATTERN ON ANY 
TV RECEIVER SCREEN!! 


Two Simple Steps 


Connect Bar Generator 
to Antenna Post of any 
TV Receiver. 


Plug Line Cord into A.C. 
Outlet and Throw Switch. 


RESULT: A stable never-shift- 
3 ing vertical or horizontal pattern projected 
Features: on the screen of the TV receiver under test. 


Provides linear pattern to adjust VERTICAL line- ——_ 
arity, height, centering. Specifications: 


Provides linear pattern to adjust HORIZONTAL Power Supply: 105-125 Volt 60 Cycles 
drive, width, peaking, linearity, centering. $ 
Power Consumption: 20 Watts 


Provides vertical sweep signal for adjusting and . 
synchronizing vertical oscillator discharge and Channels: 2 - 5 on panel, 7 - 13 by harmonics 
output tubes. . Horizontal lines: 4 to 12 (Variable) 

Provides vertical signal to replace vertical oscil- Vertical lines: 12 (Fixed) 

lator to check vertical amplifier operation. 


Provides horizontal sweep signal for adjusting Vertical sweep output: 60 Cycles 


and synchronizing horizontal oscillator A.F.C. Horizontal sweep output: 15,750 Cycles 
and output tubes. 
Provides horizontal sweep signal to check H.V. TV BAR GENERATOR g a 


tion of fly-back and pul ti COMES COMPLETE WITH 
section y-back and pulse operating power SHIELDED LEADS ANO 


supplies. DETAILED OPERATING 
Provides signal for testing video amplifiers. INSTRUCTIONS. NET 


Can be used when no stations are on the air. 


Manufactured by: SUPERIOR INSTRUMENTS CO. New York 7, N. Y. 
DISTRIBUTED BY THESE LEADING JOBBERS: 


ONLY 


ALABAMA 
Steel Cit »., Ine., 600 North Sevent Bir nam 4, Ala 
ARKANSAS 
Cont Distributors, 1201 East 2nd. St., Little Rock, Ark 
Martin Wholesale Ra 207 ‘ shighw Paragould, Ark 
Rye Wholesale ¢ 1 gt ve rth Little Rock, Ark 
CALIFORNIA 
Arrowhead 
Cc. Brow 


entura 
to 1 


ee ame 4, Cal 
rican A Beach 13, Calif 


See following page for more distributors 
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SUPERIOR’S TELEVISION BAR GENERATOR DISTRIBUTED BY THESE LEADING JOBBERS 


(CONTINUED FROM PRECEDING PAGE) 
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Manufactured by: SUPERIOR INSTRUMENTS CO. New York 7, N. Y. 
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PHOTOFACT BOOKS 


Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 84 


x11". Order TV-1 - Only $3.00 


Television Antennas. New 2nd edition. Describes all 
TV antenna types, tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated 


Order TAG-1 Only $2.00 


Television Tube Location Guide. Accurate diagrams 
show position and function of all tubes in hundreds of TV 
sets; helps you diagnose trouble without removing chassis. 
200 pages; pocket-size. Order TGL-1........ Only $1.50 


1949-1950 Record Changer Manval. Vol. 3. Covers 
44 models made in 1949, including multi-speed changers 
and wire and tape recorders. Original data based on actvol 
analysis of equipment. 286 pages; 842 «x 11"; paper- 


bound. Order CM-3 Only $3.00 


1948-1949 Changer Manuel. | 2 vers 45 models 
mod 8.49, F r 4 r CM-2. Only $4.95 


1947-1948 Cha 
war models up to 1948. Order CM-1. 


er Manvel. Vol. |. Covers 40 post- 
Only $4.95 


Recording & Reproduction of Sound. A complete av- 
thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9”. Order RR-1 - Only $5.00 


Post-War Audio Amplifiers. Vol. 2. A complete analysis 
of 104 well-known audio amplifiers and 12 well-known 
tuners made in 1949-50. 368 pages, 84 x 11”. Order 
AA-2. eaees Only $3.95 


Post-War Audio Amplifiers. Vol. |. Covers 102 ampli- 
fiers and FM tuners made through 1948. 352 pages. Order 
AA-1. covcccce Only $8.98 


Auto Radio Manual. Complete service data on more than 
100 post-war auto radio models. Covers over 24 mfgrs 
350 poges, 82 x 11”. Order AR-1... Only $4.95 

icati R Manual. Complete analysis 
of 50 popular communications models. 246 pages, 8'2 x 
11”. Order CR-1 . Only $3.00 





Radio Recei Tube Pi Guide. Accurate dia- 
groms show where to replace each tube in 5500 radio 
models, covering 1938-1947 receivers. 192 pages, pocket- 
size. Order TP-1.. Only $1.25 





Dial Cord Stringing Guide. Vol. 2. Covers receivers made 
from 1947 through 1949. Shows you the one right way to 
string a dial cord in thousands of models. Pocket-size. Order 


| ea ‘ Only $1.00 


Dial Cord Guide. Vol |. Covers sets produced 1938 
through 1946. Order DC-1..... . Only $1.00 


Radio-TV Industry Red Book Ind Edition. Complete data 
on replacement parts for 22 ) sets mode 1938-1950, 
including valuable TV information. Covers all major replace- 


ments. Over 600 pages Only $3.95 


Making Money in TV Servicing. Tested, 
proved methods of operating a profitable 
TY service business. Written by Eugene 
Ecklund, 8. E. E., former manager of the 
National Service Department, Allen B. 
DuMont Laboratories, Inc. Covers planning, 
financing, work control, purchasing, service 
charges, advertising—plus much more. Own 
this practical guide to success now. Over 


130 pages. Order MM-1 - Only $1.25 





Parts Jobber or write direct to 


Order 
WOWARD W. SAMS t tO IWC., 2201 E. 46th St, indianapolis 5, indiana 


HOWARD W. SAMS & CO., INC. 


| 


consists of a clear plastic dome mounted 
on a heavy cardboard backing. It is 
available through distributors 


Servicing Business 


Allen B. Du Mont Laboratories, Teleset 
Service Control Department, has sched- 
uled 450 television service clinics to be 
held on a national scale during the 
coming months. The clinics will be run 
by Du Mont regional service managers 
and field representatives in conjunction 
with the Receiver Sales Division’s dis- 
tributors. Meetings include lectures, a 
film on service and a question-and- 
answer period. 

The Admiral Corporation has completed 
a series of servicing classes for inde- 
pendent and dealer service technicians. 
Factory specialists conducted the series, 
which was designed to train about 4,000 
men. 

Raytheon Manufacturing Co. announced 
that Main TV Supply Co., Akron, Ohio, 
was the latest parts distributor to be 
appointed as a sponsor of the Raytheon 
Bonded Dealer Program for the area 
covered by the company’s Port Huron, 
Mich., branch. 

Materials Conservation 

General Electric is using an aluminum- 
clad material for the anodes of some of 
its ig teed tubes to conserve 
nickel. The company also is working on 


scarce 


rea a conservation project to substi- 
tute specially processed terratex fo 
mica spacers in these same tubes. 

Dr. Burton Browne, president 

Burton Browne Advertising Agency, 
which handles the advertising of many 
companies in the electronics field, has 
designed a shield for inclusion in adver- 
tisements during the defense effort. 
The symbol which incorporates the 
slogan, “Conserve Critical Materials,” 
is available without obligation to all 
advertisers. 

New Plants & Expansions 
National Union Radio Corp. purchased 
50 acres of land in northeast Philadel- 
phia as a site for a new electronics | 
center. Construction has already begun 
on the first unit at a total investment of | 
over six million dollars. It is expected to 
be completed around the end of 1951. 
Radion Corp., maker of TV antennas, 
has purchased a new plant in Chicago 
to double its production capacity. The 


FOR FINE SPEAKERS 
Worlds Finest 
Reproducer Cabinet 


by epensen 


These new Customode Imperial 
Reproducer Cabinets combine fine 
acoustic performance with beauti- 
ful modern styling and new fea- 
tures for convenience. Speaker is 
easily, quickly installed or remoy- 
ed from the front. Adjustable Base 
Reflex port. Optional protective 
grille assembly furnished. Positive 
rolalaalel@altimeliiela@alil-lalmet, speaker 
to baffle no wood screws. Fine 
mahogany veneer, Blonde or Cor 


dovan finish. Ask for data sheet I6l. 


ensen 


MANUFACTURING CO. 


6601 SO. LARAMIE, CHICAGO 38 
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Radio Business: 


new plant adds 25,000 square feet to 
the company’s present 23,000 square feet. 
Raytheon Manufacturing Co. will build 
a new plant in Quincy, Mass., to manu- 
facture subminiature tubes for military 
use. The new plant will add &6,000 
square feet to the company’s factory 
space. Partial production is scheduled 
to begin in the fall of this year. 

Tung-Sol Lamp Works has purchased 
a plant in Washington, N. J. It will add 


oV 100,000 square feet to the com- 








pany’s present facilities in Newark, 
N. J. 

Crest Television Laboratories, Inc., 
manufacturers of electronic test equip- 
ment, have opened new quarters in Far 
Rockaway, N. Y. 

PP. R. Mallory & Co. and Sharon Steel 
Corp. formed a jointly owned subsidi- 
ary, Mallory-Sharon Titanium Corp., to 
develop, produce, and market titanium 
and titanium alloys. 

Sylvania E'>ctrie Products will build a 
new $1,000,000 plant in Burlington, 
lowa for the manufacture of radio re- 
ceiving tubes. The plant, which will add 
100,000 square feet of manufacturing 
space to the company’s properties, is 
the third construction announced by 
Sylvania since the beginning of the 
year. W. A. Weiss, manager of Syl- 
vania’'s Emporium, Pa., plant was 
named to head the new Burlington 
plant 

Jerrold Electronics Corp., manufacturer 
of multiple television antenna systems, 
has moved its production laboratory and 
office facilities to a new and larger plant 
in Philadelphia. - a” 

Workshop Associates, Inc., of Needham , Th Oo co O ly 
Heights, Mass., has become a subsidiary f Ae e ne an n 

of The Gabriel Co. (parent company of 


Ward Products). ' TC a VEE-D-X "Ee" YAGI 
Technical Appliance Corp. completed an X ° 


addition to its Sherburne, N. Y. plant 
which adds 65,000 square feet of factory 


space. 








The Vee-D-X “JC” is by far the world’s most 
enidiitatitems ; popular Yagi. It outperforms and outsells all 
ins Deen UWbiieiieeien Smeilinn pee e. others. It is the pioneer pre-assembled Yagi 
tion was recently organized in New 
York City. M. S. Roth of Radiart was 
elected. president, H. Harris, Channel nae ed at lowest cost ... with minimum installation time 
Master, vice-president, and Ed Finkel, 
J¥D Mfg. Co., treasurer. 4 
The National Association of Cathode- one and only “JC” Yagi? 
Ray Tube Manufacturers was formed 
recently in New York City. Charles E. 
Cohn, Arcturus Electronics, was elected 
president; Jacob J. Samuels, Sheldon { 
Electric Co.. vice-president; Lester A. It's the big new 1951 VEE-D-X Cum 
Landeau, Television Tube Research ; catalog — a single source for 
Laboratories, secretary; and Thomas A. all antenna require ments. For 

Stave, Eureka Television & Tube Corp., your copy write to The 
treasurer. ; LaPointe-Plascomold Corp., 
Windsor Locks, Connecticut, 


and still by far the best. Provides powerful signal 


Why accept inferior copies when you can get the 


HERE IS YOUR GUIDE TO THE 
WORLD'S FINEST ANTENNA SYSTEMS 


Business Briefs 
Hytron Radio & Electronics Corp. 
and the Columbia Broadcasting System, 


Inc. jointly announced that CBS will ; 
acquire the assets and business of Hy- 

tron and its subsidiary, Air King Pro- 7 

ducts, subject to the approval of stock- 

holders. Hytron and Air King will | — 
continue operations under present man- 


agement and several top officers of both 
companies will become directors of 
CBS. 


—end— 
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__CENTRALAB OFFERS 
GW DODULAR MAKE TV 





ae CENTRALAB CUSTOM CONTROLS ARE MADE BY THE OLDEST NAME IN CAR- 
BON CONTROLS. Centralab custom controls are made by Centralab, the company that introduced 


carbon controls to the radio industry — 25 years ago! 


ar CENTRALAB CUSTOM CONTROLS ARE FACTORY ASSEMBLED AND TESTED — 
QUICKEST FOR SERVICING. All! Centralab custom controls for TV are factory assembled and 


tested—including switches, They're made to exact replacement specifications and come ready to install. 


gar CENTRALAB CUSTOM CONTROLS SAVE YOU VALUABLE TIME — HELP GUAR- 
ANTEED SERVICE. Because Centralab Custom Controls come to you ready to install — there's no 
time lost fumbling around with kit assemblies. What's more, you can be confident of giving guar 


anteed service with factory-tested controls. 


@aF CENTRALAB CUSTOM CONTROLS OBTAINABLE FROM ONE SOURCE. You'll find 
these Centralab Custom Controls for TV replacement are regularly stocked by leading independent 
parts distributors. There's no time lost in “shopping around” for the exact replacement part. 
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CUSTOM CONTROLS FOR 
SERVICE REQUIREMENTS 


PLAIN TYPE STANDARD TWIN 





TAP BASE 





» DUAL CONCENTRIC SHAFT 
SWITCH TYPE 
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CENTRALAB HELPS YOU SOLVE TV SERVICE PROBLEMS 


Along with Centralab’s Custom Controls for TV 
replacement comes another big help to service engi- 

neers — Centralab's new TV CONTROL GUIDE. 

It will save you time, money and energy . . . no 
more ‘shopping around” for the exact repla ement 
you need. The Centralab TV CONTROL GUIDE 
contains over 1600 listings of exact replacement 


Cen 


TV CONTROL 
GUIDE 


WITH FIRST LISTING OF PEC's 
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controls for nearly all popular makes and models 
PLUS — AND THIS IS A BONUS FOR YO 
— the industry's first replacement | on Ce 
tralab’s famous Printe de Electronic Circuits! 1 
the coupon to get your copy of pee 


TV CONTROL GUIDE. It gives 1 


worth of valuable information for only 


r-——— MAIL TODAYS ——-—4 


CENTRALAB DIV. OF GLOBE-UNION INC 
922 East Keefe Avenue, Milwaukee 1, Wisconsir 


Please! I am a [J Service Er 





TK. 


STANDARDS of 
PRODUCTION QUALITY 


HIGH 
TELEVISION 


Tele-King Production Test Foreman James Adler and 
Horry R. Ashley, President of EICO, inspecting the use 
of the EICO Model 425 Oscilloscope ond Mode! 22! 
Vacuum Tube Voltmeter at one of the important constant- 
duty alignment positions on the Tele-King television pro- 
duction line, New York City 


For Laboratory Precision at Lowest Cost- 
the Leaders Look to EICO! 


N. work in electronics is tougher on test equipment than the manufacture Mew 221K VIVM KIT $25.95 
of quality television sets. Every week, every day, set production is pushed to Wired $49.95 

ever greater volume, accelerated to ever faster pace—with no interruptions 

tolerated. Yet tests must be held to highest precision, costs must be kept to 

absolute minimum. 








At the many vital testing positions along the production line of the great 
Tele-King Corporation—day after day, hour after hour—EICO instruments 
stand guard. From engineer to production chief to line tester, the men at 
Tele-King know that for speed, precision and utmost dependability, at 
maximum economy, they can always count on EICO instruments. 


From coast to coast, in one famous TV factory after another, EICO 
instruments again and again prove their superiority. The top-flight TV set 
makers have discovered—just as over 70,000 servicemen have learned—that 
for the industry's greatest instrument values, at the industry's lowest costs 


it’s EICO! 


Before you buy any higher-priced equi it, be sure you look at the 
EICO line! Each EICO product is jam-packed with unbelievable value 
YOU be the judge—compare EICO at your local jobber today—and SAVE! 
Write NOW for free newest Catalog 6-C Mew 425K 5” SCoPE KiT $44.95 
Wired $79.95 


FOLLOW THE LEADERS...INSIST ON EICO! 
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BIO-ELECTRONICS 


- « « A vast field beckons the researcher 


IOLOGICAL Electronics, one of the newer 

branches of the science, is also one of the 

fastest expanding ones. More and more we 
are coming to realize that most life processes are 
either linked with electronics or are electronic 
themselves. This is true of animal as well as of 
plant life. 

Scientists all over the world are busy unraveling 
these processes, so that we may not only learn 
more about life and its secrets, but apply the new- 
found knowledge to man’s progress. 

Biological electronics is a fascinating science 
with an incredibly vast future. It pays rich divi- 
dends to all researchers who embark on its fast- 
moving stream. For its exploitation we require 
many new and refined tools; new and more sensi- 
tive electronic instruments; broader knowledge of 
atomic and nuclear forces as applied to biological 
processes. But all these will come in time to help 
us toward the progress for which we now grope. 

Many years ago it was found that carrier 
pigeons lost their sense of direction when flying 
near broadcast stations. Evidently there is a direct 
relation between the sense of direction and radio 
waves. So far we have no conclusive answer to this 
puzzling phenomenon, though some encourging 
results have been obtained by researchers. 

The animal brain produces a pulsating electrical 
current. This can readily be recorded with the 
electroencephalograph. Tumors and brain injuries 
produce variations in these currents. Man’s 
thoughts generate a different type of pulsating 
current. But we do not know exactly how these 
currents are produced. 

The same is true of the electric eel, (Electro- 
phorus |Gymnotus| electricus) and other electric 
fishes. From an anatomical point of view we know 
a great deal of the animal brain as well as of the 
“electrical battery” that generates the eel’s cur- 
rent, but when we try to reproduce the eel’s elec- 
tric battery, we fail dismally. Nor do we know 
why one type of electric eel can stun and at times 
electrocute a horse that is standing in a river—yet 
the submerged eel is not even hurt by the deadly 
current it generates. 

The researches conducted at Duke University 
by Professor J. B. Rhine have convinced many 
scientists that some people can communicate over 
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long distances by telepathy. It we 
human brain is capable of producing 
wave motion or force capable of t 
dreds and often thousands of miles. S 
no instruments to Intercept or record 
or force. But the Duke scientists ha 
ing on the problem. It is certain thi 
the answers in the vears to come 

Professor H. W. Lissmann of Camt 
land, recently investigated a “‘radar-g 
He published his preliminary finding 
zine Nature. 

This incredible African fish, G 
ticus, sent to him by a West Africa 
forward and backward at wil 
puzzled as to how the fish always 
stacles in the aquarium § tank 
backward, no matter how fast its 
the more mysterious since the fis} 
of eves—in front. 

The scientist also had obser) 
strange, finger-like tail that carries i. 
ject. Lissmann concluded that this 
radar-like biological organ—whic} 
proved to be. When two electrodes, placed 
aquarium were connected with an oscil! 
series of regular electrical pulses registered on the 
oscillograph screen every time the fish swam nea 
the electrodes, 

When outside-generated electrical impulses wert 
sent over two wires, immersed into the tank, the 
fish fled. He also fled in terror when a U-shaped 
loop of copper wire’ was inserted into the tank 
near him. When Professor Lissmann finally fed 
the fish’s own electrical pulses back to the aqua 
rium with a second set of electrodes, the 
attacked them vigorously, evidently mis 
them for another fish of its own species 

At this point the fish died, either from excit: 
ment or from an overdose of misapplied electrical 
forces. We may hope that Professor Lissman: 
with a new supply of Gymnarchus niloticn m 
soon solve the mystery of the little fish’s electro: 
equipment. 

It is within the realm of possibility that some ot 
our backward steering politicians could conceiy 
ably navigate the better—forward—with a biolo- 
gical radar! 


1K 


—end— 
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ELICAL coils and simple straight 
wires can be used as a substitute 
for waveguides to transmit 
electromagnetic waves at any 

frequency. For microwaves, the helical 
coils can be unwound at their termina- 
tion to serve as either nondirectional or 
directional radiators. 

The waveguides which these two 
devices replace are in many cases made 
to special dimensions and shapes and 
they are expensive. Waveguides are 
also narrow-band devices and are rather 
critical with regard to frequency. 

Helical wave coils like those illus- 
trated at the head of this article have 
been used to replace both rigid and 
flexible waveguides. They first came 
into prominence in the development of 
the broad-band traveling wave tube 
amplifier. Depending on their termina- 
tion, they are capable of covering a 
wide range of frequencies. 

More recently, the “G-string” has 
attracted wide attention because it is 
even simpler and more economical than 
either waveguides or helical wave coils, 
and it covers a wider frequency range 
with much attenuation. The G- 
string makes possible much longer 
microwave transmission lines having 
far less attenuation than is now possi- 
ble with current waveguide techniques. 

The G-string, helical wave coil, and 
the waveguide each have their own 
advantages and disadvantages, depend- 
ing on how they are used, so that in 
many systems all three are used. 
Neither the helical wave coil nor the 
G-string have been in use long enough 
and in a sufficient variety of circuits so 
that it is possible to tell the full extent 
of their usefulness. They will probably 
become most useful at those frequencies 
where waveguides will be too small 
(super-high frequencies) or too large 
(ultra-high or very-high frequencies) 
to be practical. 


less 


-String Transmission 


and 


Helical Wave Coils 


Two new techniques 


By 
SAMUEL FREEDMAN 


The G-string 

A G-string (as used in electro- 
magnetic transmission) is simply a 
long cylindrical conducting wire as il- 
lustrated in Fig. 1. Its theory dates 
back to 1899 when A. Sommerfeld de- 
scribed the possibilities of using such a 
line for wave propagation. It was put 
to practical use not long ago by George 
Goubau and associates of the 
Signal Laboratory of the Signal Corps. 

An enamel-coated copper wire serves 
admirably as a G-string (No. 12 or 
No. 8 will do). The dielectric layer of 
enamel reduces the radial extension of 
the electromagnetic field so the waves 
tend to hug the wire in a large number 
of nonradiating modes. Special launch- 
ing horns are used to excite such waves 
in the arrangement shown in Fig. 1. 
Starting from a coaxial cable, the outer 
conductor of the cable is flared out as a 
horn and the central conductor becomes 
the G-string. 

The launching horn acts like a trans- 
former which converts the field of the 
coaxial cable or waveguide to the sur- 


r . 
<a ENAMELED COPPER WIRE | = 
x 


COAX CABLE =~ HORN 

Fig. 1—Sketch of the G-string trans- 
mission line. The horns at each end 
keep the field pattern near the wire. 


Coles 


face wave field and vice versa at the 
termination. The larger the launching 
horn, the better will be the transition 
match. A new set of horns is needed 
each time the direction of the run is 
changed. Adding a new horn does not 
increase the energy at that point, but 
it does confine the field to the wire as it 





replace waveguides 


in u.h.f. circuits 


extends into its new direction. 

The most advantage of the 
G-string is that it is exceedingly simple 
While its full frequency 
tenuation 


obvious 


range and at- 
characteristics are not yet 
fully known, the author was told that, 
in the study of a 120-foot and also a 
600-foot length of G-string, the fre 
quency was from 200 to 
megacycles and the transmission 
was one-tenth that of a waveguide. The 
author also had a report that it is pos- 
sible to convey TV signals over such a 
line at the actual station frequency. 
This may mean that the underground 
coax or the microwave relay stations at 
vantage points on the horizon are no 
longer indispensable for network TV 
The iand-line may come back 
own because it is cheaper, more efficient, 
and is independent of FCC frequency 
allocations. 


range 30,000 


loss 


into its 


The helical wave coil 

The helical wave coil is especially 
useful for microwaves because it can be 
used as both a transmission line and a 
radiator. Energy flows along both the 
inner and outer surfaces of the helical 
sheath. The field decreases to zero at 
the center axis of the helix, so that it 
can be supported by a rod at its center 
if necessary. 

The circumference of the helix must 
be small compared to the wavelength if 
it is used as a transmission line. With 
the right termination, it will become a 
radiator. If the circumference of the 
helix is increased to the order of one 
wavelength, it becomes a radiator with 
maximum radiation in the direction of 
the helical axis, and the field is nearly 
circularly polarized. This is called the 
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axial or beam mode. Other modes also 
can be excited. For example, a_ helix 
with dimension not quite large enough 
for the axial mode will have a conical 
pattern those 

dielectric rods in 


similar to 
which the 


radiation 


Fig. 2—Circuits using the helical wave 
coil to get various radiation patterns. 


length of the radiator is 
or too short compared to 
length 
tion pattern will be circularly polarized 
and normal to the helical axis. A linear- 
ly radiated field can be obtained by 
terminating the helix in straight 
tions. End-fire, broadside, 

m ilti-element easily made 
up by unwinding and winding helical 


sections. 


For certain diameters the radia- 


and other 


arrays are 


Circuit a of Fig. 2 shows a section of 
coax terminated by a helical wave coil. 
The center conductor is wound into the 
helix and the outer conductor has ar 
additional] quarter-wave collar. The 
cuit is tuned by adjusting colle 
to a critical length. If the end of 
coil is dipped into aquadag or a graph- 
ite filler, it converts the coil 
load termination. 

The circuit of Fig. . 
the same way as circuit a, but it termi- 
with a half-wave straig hori- 
zontal section which is a radiator. Cir- 
cuit ¢ is also the same, but it has a 
vertically polarized antenna termina- 
tion. Circuit d is the same as ¢ with a 
second half-wave element to produce a 
figure-8 pattern. A cardioid-type 


nates 


pat- 


Fig. 3—Cutaway sketch showing how a 
waveguide connects to a helical coil. 


JUNE, 1951 


Broadcasting and Communications 


tern is produced by e, which is the 
same as d except that the 
tween the two 
reduced to a quarter wavelength. The 
in 7 has a : 


al er 


section be- 
half-wave radiators is 
constantly increa 


produce 
} i 


which 
larized pattern. 
helix can be exc 

by gradually wind 
tor into a tapered 
ame time te 
tor either 


lar to that used 


rminat 


a quarter-wave < 
s done by 

to waveguide trar 

OWS a typical waveg 


When 


x should be 


used as a trat 
wound 
{to 10 turns pei 

ter should not 
How well 
either as a transmission 


vavelength. 
) J 

radiator depends entirely o1 COAX CABLE 
This is controlled 1 { by Fig. 5—A G-string transmission line 
1a) used with a helical wave coil radiator 


made, 


POLICE RADIO TRICK 


the hel; 


Fig. 4—Attenuation 
a helical wave coil 


characteristics of 
versus its pitch. 
of the turns in the helix, the 

spacing between turns, the length per r, 

turn, the total number of turns, the = tyajl. Th 
angle of pitch forming the turns, and new Motorola 
the diameter of the wire which is used partment had. 
to wind the turns. These factors in turn 

determine the entire length of the helix. 

Fig. 4 shows three curves which give 
an idea.of the characteristics of the heli- 
cal wave coil. They show how the at- 
tenuation losses increase as the pitch 
of the helix increases. Each curve is for 
a helix with different outer diameter, 
and they are calculated for a wave- 
length of 3.2 em, which is a common 
wavelength for many radars. 

By increasing the helix diameter to 
more than 0.2 wavelength, the coil radi- ‘ 
ates along or between its turns. Two For over two ho 
such coils can be used as a coupling !!ke this 
device to substitute for the rotating 
joints required in radar antennas. By 


> 
} 
Lf 


diamete1 


high frequencies 
about 30 block 
Witaschek dré 
tail, wi 
hind and Car N 
Before 
suspicious, Car Ni 
Car No. took 

the usual precaution 
den turn. The pe 
kept going 
word to the car 


ol his 


lel street. 


straignt 


\ 
selecting the correct diameter and pitch, 
the helical coil can be made to substitute 
for costly special waveguide configura- 
Flexible helixes can be 
place of flexible waveguides and wave- 


tions, used in 
guide elbows. 

The G-string can be used only as a 
transmission line. It is not so adaptable 
as the helical coil, but it is much more 
efficient. Fig. 5 shows how the two can 
be used in combination. In this case the 
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Wired-Wireless Covers Campus 


Student actors rehearse a radio show 








in the studios of Marietta College’s 


campus radio station. Engineer and producer direct show from booth at left. 


ANY schools, colle " 
community housing centers 
have turned to a little-known 
phase of radio for inexpensive 
communication and entertainment. Al- 
nonradiating radio - frequency 
carriers are well known to the electric 
and telephone companies, auto- 
matic coin machine manufacturers, and 
other such groups, material not 
been readily available to do any sort of 
a job in applying these principles to the 
fields of education and entertainment. 

This was the problem which faced the 
Marietta (Ohio) College Radio Depart- 
ment when it decided to begin wired- 
wireless broadcasting. Careful analysis 
of the situation led to a successful pro- 
gram for student instruction in the 
technical aspects of engineering a 
broadcast, such as script writing and 
sound effects, and also provided experi- 
ence in the electronic aspects, such as 
cueing of sound effects, fading of micro- 
phones and and placement of 
microphones, 

Wired-wireless broadcasts have been 
aired daily, Tuesday through Saturday, 
from 6:30 to 9:00 pm. An interesting 
variety of programs is includ- 
ing such campus shows as “Table- 
Hopping at the PX,” a personal inter- 
view remote from the student center, 
and the very popular “Music to Study 
By.” Daily programs are also broadcast 
from the local Mutual Network outlet, 
W MOA, over a leased telephone circuit, 
giving the students an opportunity to 
reach a greater audience than possible 


though 
power! 


has 


music, 


carried, 





by carrier-current transmission alone. 

Carrier-current transmissior 
wired-wireless, as it is lore 
called, is the trans 
lated radio-frequency 
conductor (quite often a power circuit), 
so that only a specified point or 
ceives the signal. The wire ac as an 
antenna feeder, within a 
few inches of the receiving antenna, in 
the case of a power circuit. It differs 
from a_ telephone that no 
special line is that 
the modulation from 
the carrying signa! can be 
understood. 

For home receivers, the transmitted 
carrier must lie within the broadcast 
band, where the signal may be received 
in the same way as any other broad- 
casting station. To regulate the number 
and types of stations on the air, the 
Federal Communications Commission 
permits no unlicensed radiation except 
at experimental frequencies. A_ well- 
designed carrier-curreat system avoids 
this radiation and still permits commu- 
nication over a limited area. Usually 
the coverage is restricted to the power 
circuits the same trans- 
former that supplies the transmitter. 


i; or 
often 
lission f a modu- 
arrier over a 


area re- 


reaching to 


circuit in 
needed, and in 
must be removed 
before it 


serviced by 


Design points 

The ‘wo main difficulties of carrier- 
current transmission are obtaining suf- 
ficient coverage and at the same time 
keeping the radiation level down to a 
legal maximum to avoid interfering 
with other services in the vicinity. 


RADIATION, pV 


By R. H. VanHAAGEN 


The first problem is easily solved by 
providing enough r.f. power to cover the 
desired territory or to reach the 
of the line. Now the second prot 
ters. The FCC regulations ef 
limit the power an unlicensed 
may use to 15 microvolts per meter at 
distance (in feet) represented by 157,- 
000 divided by the carrier frequency in 
kilocycles. Even within this limit, no 


uiterference may be caused tua / 


carr 


service, 
As can be seen from the graph of Fig 
1, if we should use a higher frequency, 
transformer and other losses would be 
lower and the amount of power neces- 
sary to reach a given point would be 
less; at the time, the radiation 
into space would increase at a g1 
rate as the frequency was in 
Thus the graph demonstrates 
lower frequency will allow 
more power before exceeding the 
tion limits. It 
values; it is 
the 
widely in each location. 
According to agreement, a 
receivers are supposed to tune 
kilocy« les 


radio shops in 


same 


shows purely 
impossible to 
condit 


ordinates because 


as low as 550 
made of all 
inity brought 

fact that nearly 
tune as low as 530 ke. 7 


be able 


comm 
ing 
to receive 

1 below 
broadcast band. 

*rom this point the design of : 
mitter for the radio depart: 
Marietta College was finally 
We knew that we wanted a tran 


METER FROM LINES 





RADIATION 











530 600 
BROADCAST BANO (KC) a 
~ 





Fig. 1—Graph showing the increase in 
radiation and coverage with increase 
in frequency. These curves are relative 
only and were plotted experimentally. 


delivering a maximum of 5 
into our line feeders, at 
frequency as was practic 
modulation. 


Planning the transmitter 


The power-amplifier tube was 
first. A beam pentode such as th: 
GT seemer best, and was readily 
able in surplus stocks. This 
quires very little grid drive, so 
buffer would not have been necessary} 
To maintain as much stability as possi- 
ble, however, it was thought advisable 
to include the buffer, perhaps using a 
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dual-purpose tube for the oscilla 
buffer, as is shown in Fig. 2. A 
high-mu duo-triode was used as a com- 
bined oscillator and untuned buffer, 
working into the 6V6-GT, which was 
modulated by paralleled 6V6-GT’s. The 
buffer load L2 is an r.f. interstage coil 
with its primary removed. 

The oscillator circuit in Fig. 2 is the 
tuned-grid plate-tickler oscillator, usu- 
ally thought of as being inherently un- 
stable. L1 is a standard broadcast band 
receiver oscillator coil tuned to 540 ke 
by a .0015-uf fixed and a .0004-uf vari- 
able padder in parallel. The frequency 
shift during line-voltage and 
mechanical shock of all L-C tuned oscil- 
lator circuits known to the author were 
checked with the b.f.o. of a communica- 
tions receiver, and the tickler circuit 
showed the least shift. An 0D3 regu- 
lated supply aided considerably in main- 
taining frequency. 

The coil in the 
should be about 
enamelled wire 


yr and 
6SC7 


change 


final tank 
140 turns of No, 22 
wound on a 1%-inch 
diameter polystyrene form. The second- 
ary consists of about 10 turns wound 
over the center of the ptimary and is 
coanected to the output terminals of the 
transmitter with a_ short 

twisted wire. C2 should be a 


ting type 


circuit 


length of 
transmit- 
the 
If the range 
frequen- 


ged 


mica capacitor. C3 tunes 
output over a small range. 
cover the de 
value of Cl 


accordingly 


sired 


does no 


cies, the can cnat 


The modulator section 
The 
not 


Fig. 2 

seem exactly conventional at first 
glance, but there is nothing 
different about it. The dual triode serves 
to keep the 600-ohm audio line balanced. 
The output of one side is shunted to 


audio section in 


especially 


Fig. 2—The r.f. and audio circuits of 
directly to the a.c. line, or through a 


ground, while the other side of it feeds 
into single-ended (parallel) 6V6's.! 
The 10,000-ohm potentiometer in the 
line is not for line balancing, but for 
control of the input speech level. The 
same output level from the monitoring 
amplifier was used on the remote 
lines to the local network-affiliated sta- 
tion correct for the 
modulator without attenuation, so 
control was set at 
left in that position. It is mounted near 
the input shorten 


leads. 


as 


the 
the 
and 


was nput of 


zero attenuation 


audio cet to the 


SOC 


Transformer 
permissible, but 


input 


cost again enters 


picture. Even if quality were to be 
rificed, the price would be several times 


that of a resistance-coupled stage. 
Heising modulation, slightly modified 
An inexpensive 
type 80-ma 15-henry filter choke is used 
as the plate load for the parallel 6V6- 
GT's, audio being applied 


through the 4-uf paper capacitor (not 


is used. replacement 


the voltage 





The only controls 
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on transmitter panel are push 


buttons. Bottom view of 


§V6-GT (2) 


hooked 
strong 


the transmitter. 
filter if harmonic 


[he output is 
radiation is 


electrolytic), 


resistor which p 


The power supply 
The ply (fi 
tional 
which is by push-butto 
tons, on-off primary \¥ 


power s 


except 


plate voltages, are 
the transmitter. Me 
ee 
rear. 

Tube substitu 
all of the 6V6' 


Except fo 


buffer was 
6SN7-G" 


socket ct 


sary tab 


lightly re¢ 


Further hints and kinks 


the transmitter’s audio-r.f. chassis 





28 | 


Television 


Television Service Clinic 


Conducted By WALTER H. BUCHSBAUM* 


HORTAGES continue to haunt the 
and most of them 
to 


ly the 


service industry 


be with us for time 
The 

tube shortage, a 
this 


will some 
come worst is probab 
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and other issues of 
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sistors, capacitors 


tubes, re- 


other TV parts 
are getting scarce 

While it is not possible to dream up 
replacements for part, great 
deal can be accomplished through com- 


] 
! 


every a 


of Television Ser Prentice-Hall, 


* Author 


1950 
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modifying 
For examp! 


l-watt 


dining parts, 
similar means 
a 1,000-ohm, 
two 2,000-ohm, 
This 
you 


use 
instead. 


Sut 


parallel 


case, suppose need 
which 


two 


resistance canno 


substituting 


you 


little calculation is required 


where R is the fina] resistance and R,, 
R, are the two parallel resistances. In 


many instances resistances can be used 





WIRED WIRELESS COVERS CAMPUS (Continued from pre 
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the degree of modulation. Zero-beat the 
b.f.o. with the modulated signal and 
switch it on and off. At 100°: modula- 
tion the audio level will be «epproxi- 
mately the same for both positions. Al- 
though not a perfect check, it is usable. 
The chassis are standard 19-inch 
size and the was made from 
junk-yard aluminum. Remember, the 
more rigid the frame, the more stable 
the transmitter. Our unit was shock- 
mounted rubber to further 
shock and vibration. 

The transmitter output can be fed 
directly to the line. If harmonics are too 
strong, it may to use a 
band-pass filter tuned to the carrier. 

This transmitter would provide an 
inexpensive nucleus around which 
speech, drama, and music departments 
of the college could build a complete 
campus station, perhaps leading to the 
acquisition of an FM transmitter as 
permitted under the new educational 
institution regulations. 

A word of warning! Many colleges 
using the carrier-current type of com- 
munication have received embarrassing 
letters from the FCC for exceeding 
radiation timits. Frequent and careful 


rack 


cabinet 


reduce 


on 


be nec essary 


field strength measurements should be 
made, with a good portable or car radio 
if a field strength meter is unavailable, 
especially if the conductors run above 
ground. 


Materials for Transmitter 
Resistors: |—i00: |—470: |—!,000: | 
2—10,000; i—15,000; |—27,000; 4—220,000 
ohm, '/2-watt; |—10,000-ohm potentiometer 
Capacitors: !—50; |—!00-uuf I—370-uuf 
transmitting type mica; 5—.00! 3—.05; I—0.1 
1—4-uf, 400-voit paper; |—150 able: |I—pad 
der for oscillator coil 

Inductors: |—broadcast receiver 
nterstage r.f. coil with primary 
put coil (see text): 4—2.5-mh 
I—15-h, 150-ma audio choke 
Miscellaneous: |—6SC7, |—6SL7-GT, 3—4V6-GT tubes 
and sockets; 2—closed-circuit jacks; chassis, hookup 
wire, assorted hardware 


2,200. 2—4,700 
i—470:000 


mica 
2—.01 


f va 


co _— 
|—out- 
hokes; 


osc 


removed 


ator 


—4.mbh. rf 


Materials for Power Supply 
Resistors: | — 100.000-ohm, 2-watt, 
5-watt; |—220,000-ohm, '/,-watt 
Capacitors: |—!6-uf, 2—32-uf 
Inductors: |—300-0-300-volt 
former with 6.3-volt, 2-amp, and 5-volt 
ings; I—I17-volt to |6-volt transformer 
1—10-, |—1!5-h, 200- ma chokes 
Miscellaneous: 2— break, 2— make, push-button 
switches: I—s.p.s.t.. |—d.p.s.t. 64-ohm a.c. relays; 
1—2-amp fuse and holder; |—5Z3, |—OD3, tube and 
socket; I—NES5I neon lamp; chassis, hookup wire, 
assorted hardware 

Credit for this circuit belongs to the engineering 
staff of WOUN at Ohio University, from whom 


the idea was obtained. 


| — 3,200-ohm, 


450-volt electrolytic 
200-ma power trans- 
3-amp wind- 
for relays; 
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Fig. 3 








The transmitter power supply. Push buttons make the circuit foolproof. 
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there is little or no mutual 
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example, 
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used as replacement. Inversely, to 
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nduct 
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ing coils is the damping 
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damping resistors are used, 
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nation 
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total of the damping resistors as w 


the coils represent the proper 
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Clinie will ing you ‘ bstitutions 
as they come 

When n f 
tution, the servic hnician should be 
careful that the new parts are of at 
least the same quality as those replaced. 


a substi- 


If this is not possible, he should so 
inform the customer. 


No brightness control 

An Olympic Television model TV950 
Voltages, including the 
h.v., check O.K., but the brightness con- 
trol has no effect, and the picture comes 
in with the contrast fully on.—Gold- 
stein Radio, Brooklyn, N. ¥ 

Readjust the ion trap and try another 
ion trap, as the magnets may have 
weakened. Remove the rear cover of 
the cathode-ray tube socket and meas- 
ure voltages between the green (grid) 
and yellow (cathode) leads. The grid 
should be slightly positive with the 
brightness control in one position and 
90 volts negative at minimum bright- 
ness. Repeat these measurements with 
the socket off the kinescope. 

If these tests do not show up the 
defect, you probably need a new picture 
tube. 


has a raster 


Smeared image 

Channel 
model 6T6 
clear, but channels 5 and 7 smear from 
left to right —M. Woronka, Hammond, 
Ind, 

Because the smear is observed only on 
two channels, it is probably due to the 
reception of these channels. Reorienting 
the antenna and checking the lead-in 
for standing waves may clear up the 
trouble. Take the 300-ohm line in one 
hand and slide the hand up and down 
for about 6 feet. If the picture changes 
during this manipulation, you may be 
able to improve reception. Wrap tinfoil 
around the antenna line at the point 
giving the best picture. 


omes in clear on an RCA 


channel 9 is sometimes 


Intermittent narrowing 

The picture on a G-E 810 receiver 
narrows mt iftte ntly. Several vertical 
bars are sliq/ tly noticeable on the ras- 
ter when Ith is normal. This condi- 
tion appeared when the horizontal out- 
put transformer was replaced.—Metz 
Radio Service, Hyattsville, Md. 

Try replacing the damper and hori- 
zontal output tubes. An intermittent 
width coil or yoke connection may be at 
fault. Replace the 56-uuf capacitor in- 
side the yoke, and check the horizontal 
drive trimmer for intermittent con- 
nections. 


Rolled-up raster 

After operating for about two hours, 
the bottom edge of the raster on an 
RCA 6T65 rolled up about 5s inch to 
form @ bright band. There it stays un- 
changed. We have replaced the vertical 
oscillator (6SN7-GT) and output (6K6- 
GT) tubes without result-—H. T. 
Bumpus, Indianapolis, Ind. 

Since replacing the vertical-sweep 
tubes does not help, try replacing the 
5U4-G. Another possibility is a faulty 
capacitor in the vertical section such as 
the cathode-bypass capacitor of the 
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6K6-GT, or the discharge capacitor in 
the plate circuit of the 6SN7-GT 


Tearing picture 


The picture on an Emerson model 600 
tears in the lower half, zigzagging back 


and forth as shown in the photo. When 


the tear is severe, there is buzz in the 
audio. Tearing is most evident on “live” 
network shows. It is also difficult to get 
enough contrast without a distorted pic- 


Television 
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ted Kine 
trouble 
a defect 
poor if 
the video an 
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detector, ai 


we stil he 
India sapolis, 
From yout 
that you get a 
strong, in fact, 
the last video i.f. 
this, use an att 
antenna lead-ir 
the March issue of RADIO-ELECTROD 
Change the syne coupling capa 
reduce it to a smal 
values of the v 


ee tl 


enuator 
( 


sistor at the point 

a last resort, try signal 
pulses from the second 
horizontal oscillat 
watch for sync 


—end— 


TV DX-—A Prediction of What to 


ixpect during the month of June 


The month of June is the most excit- 
ing period of the year for the TV dx 
enthusiast. It will also be a trying one 
for the technician. The conditions that 
make for long-distance TV_ reception 
can cause service technicians and TV 
station engineers no end of headaches. 
Our TV assignments are based on nor- 
mal operating ranges, and the coverage 
of any v.h.f. station is likely to be 
anything but normal in June. 

The summer sporadic-E skip! season, 
just getting under way in May, will 
reach its peak in the middle and latter 
part of June. Channel 2 reception 
should be possible over distances be- 
tween 700 and 1,200 miles almost night- 
ly during the month, and the higher 
channels, through 6, will be open only 
slightly less often. Though all parts of 
the country will see dx frequently, it 
will occur most often in the South and 
in the Middle West, the latter because 
of stations at the proper distances in 
several directions. 

Sporadic-E ionization will be most 
dense and most widespread in two prin- 
cipal periods around June 12 to 14 and 
24 to 27. The greater density will result 
in shorter skip, bringing in signals on 
occasion from as close as 300 miles, and 
simuitaneous vccurrence of ionization 
over many parts of the country will 
make possible multiple-hop effects, par- 
ticularly during the latter period. 
Where there are no stations within 
single-hop range (normally 700 to 1,200 
miles) to blanket them, signals from as 
far as 2,500 miles away may be 
observed. 

The most likely time to try for dx 
via sporadic-E skip will be around noon 
or shortly before, and from 5 to 10 pm 


local time, though it may be 
any hour that stations are 
Low spots of the day will t 
noon and the hours after 

Troposphe) ic bending 
frequent and pronounced 
though this is not the peak 
this type of propagation é 
reception range of low 
will be extended to as muc 
normal coverage when weat 
tions are right, and high-b 
will be seen at distances 
hundred miles or few occa 

Sest times for oposphe 
be the hours around sund 
10 pm. All parts « 
have tropospheric dx 
locations along the Atlantic 
the Gulf Coast, the West 
Great Lakes areas, and the 
sissippi Valley will _ be 
favored. 

Dates for best tropospher 
are not readily predicted 
more than a few days, | 
daily weather map in you 
paper will give you some good 


large stable high-pressure area « 
over your part of the country 
one of the best warnings that 
time spent in trying all channe 
be rewarding. 

To catch the best of the dx, 
have to do a lot of watching, 
no amount of forecasting and wea 
map watching will tell you exactl) 
the signals will hop around. Good dx’ing 
depends to no small extent on patience, 
persistence, and a lot of sheer good luc} 
1 “What's the Mystery Behind TV DX 
ELECTRONICS, May, 1951 

—end- 
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Teievision 
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r 
¢. powe 


produces am 


By "DOC" GAINES 


UT where the West really be- 

gins, some 235 air miles from 

Omaha, lies a place that I call 

home. Great the amuse- 
ment in this small community when it 
became known that I had foolishly pur- 
chased a television receiver. However, 
since that day I have had the last 
laugh many times, all due to my home- 
made signal booster. Not only did my 
booster bring television reception to this 
area, but it is adding greatly to the 
pleasure of TV reception in metropoli- 
tan Omaha and Lincoln. 

The nearest TV stations are KMTV, 
channel 3, and WOW-TV, channel 6, 
both in Omaha. The useful audio and 
video signal input to my receiver was 
practically zero, indicating the need for 
a substantial boost in signal strength. 
For all-around performance, a tuned- 
grid, tuned-plate circuit using a 6J6 
or similar tube seemed best. Such a 
booster, when used with a well-filtered 
a.c. power supply, will astound even the 
most skeptical. 

Reception with this booster far sur- 
passed the best results obtained with 
any commercial For the 
fringe-area viewer this booster supplies 
usable value and for the 
owner in a weak-signal 
location its tendency to reduce ignition 
interference, in both audio and video, 
makes it a must in all but the best 
television areas. 


was 


boosters. 


a signal of 
metropolitan 


The circuit 

The power supply and booster can be 
built on the same chassis with no loss 
in efficiency. I constructed my boosters 
on two chassis measuring 3 
inches wide, 5 inches long, and 2 inches 
deep. One is for channel 3 and the other 
for channel 6. Since the physical size 
of transformers and chokes vary great- 


separate 


ly, the size of the power-supply chassis 
depends on the parts you use 

The power transformer 
liver 240 volts d.c. under load. The drop- 
ping resistor R1 is optional and is of 
such a value as to deliver 150 volts d.c. 
to the plate pins of the tube 
under load. 

In my first experiments I used slug- 
tuned coils from a surplus Army tank 
transmitter. However, these forms are 
difficult to obtain, and I find that Mil- 
len 69045 forms even better. 
These forms have a winding length of 
114, inch and a winding diameter of 
% inch. The iron inch in 
diameter by % inch in length. All coil 
data in this article refers to the Mil- 
len 69045, but any equivalent form 
may be used. In using forms other than 
the Millen 69045 make certain the form 
is long enough so that when the 
slug is turned completely out no part of 
it engages the coil windings. Coil wind- 
ings L2 and L3 are space-wound for 
the desired channel. The winding is 
then insulated by a single layer of 
masking or Scotch tape before applying 
windings L1 and L4. See the table for 
coil data. If No. 19 wire is not available 
No. 18 or 20 may be used. Make certain 
that Ll is reverse-wound in regard to 
L2. The same applies to L3 and L4. 


Adjustments 

Very little capacitance need be 
to prevent oscillation in this circuit. The 
neutralizing condensers Cl and C2 are 
constructed of %-inch diameter copper 
tubing % inch long with one end 
dered to each grid pin at the tube socket. 
To each plate pin solder a piece of No. 
22 well-insulated copper wire. Cross the 
wires from plate to opposite grid and 
insert them % inch into the tubing to 
complete the neutralizers. Positive in- 


must de- 


socket 


are 


slug is *% 


added 


sol- 





inside the tubing can b 
sliding spaghetti over 


sulation 
tained by 
wire, 

To neutralize this circuit, hook a 
nal generator to the input 
v.t.v.m. to the output coil. W 
filament voltage removed 
erator supplying a_ signal 
quency corresponding t 
channel to be tuned, vary 
that each wire extends 
until minimum output 
null is very definite, althou; 
ing range is very broad 

By substituting 1.2-megohm re 
for the 120,000-ohm grid t 
and R3 a total 
tained. This is 
extreme fringe areas, as the 


} 
coll ar 


gain 


recommende 


increase exceeds that of the sign: 
23.8 db gain using 120,000-ohm re 
for R2 and R3 will give satisfact 
ception up to a distance of 125 n 
more. This value of grid resistance: 
nishes the best signal-to-noise rat 
Our next 
This is done with the same equ 
hookup we used in neutral 
booster. With the filaments on, 
just the input coil L1 for maxin 
put at the video frequency and 
output coil L2 for maximum out} 
the audio frequency. The final 
ments or fine tuning is made wit} 
under actual o t 


step is adjusting the 


booster 
tions. 
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The circuit of the booster. A separate 
unit for each channel is recommended. 


4 separate booster for each née 
it 1s 
adjust the slugs properly when char 
ing channels. This is particular] 

any mismatch 


( in 


is recommended, as slow wor 


in fringe areas where 
means a loss in gain. 

Any type of switching arrangement 
that 4 t 
circult 
to be 


disconnects fron 
will be f 


completely 
when not in use 
atisfactory. 

at the switching a1 
ment includes provision for ren 
all plate voltage from the booster 
in use. Failure to do so will cause the 
final adjustments to vary and maké 
true alignment impossible. This 
to a field set up by the unloaded booste1 
No plate voltage means no field to cause 
trouble when making final adjustment 
—end— 
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TV Relay 
With PCM 


By I. QUEEN 


PCM or pulse code modulation may 
be the answer to long-distance relaying 
of TV programs. With PCM a signal 
may be relayed any number of times 
without adding appreciable 
distortion. 

In PCM the TV wave is sampled at 
its maximum signal frequency. 
For a TV bandwidth of 5 me, this is 
10 million times a At 
sampling, the wave amplitude is noted. 
For example, the voltage of a wave may 
vary at successive intervals of .0000001 
second as follows: 17, 18, 19, 19, 17, 15, 
13, 12, 13 If this information 
transmitted as fast as it is determined, 
may be designed to 
re-create the wave. 

A varying wave may have an infinite 
number of possible amplitude levels. 
However, the may approxi- 
mated quite closely if it is assumed that 
only certain standard levels may exist. 
Experience shows that with 32 standard 
levels, good picture detail can 
obtained. Therefore maximum ampli- 
taken 31 units. Any othe 
s quantized to the nearest 
whole number 
12.4 


comes 


noise or 


twice 


second. each 


1s 


receiver circuits 


wave be 


steps o1 
be 
tude is as 


amplitude 1 


For example, a level 
units is taken as 12, while 12.6 be- 
13. This shows that the quan- 
process introduce a slight 
unit). The error 


could be red 


tizing does 
(maximum of !2 


but it 


error? 
iced 


s small, 


by 
ising 
The PCM system uses pulses of equal 
width. Any 
is represented by a 5- 


even more units. 


amplitude and number 
(from 0 to 31) 
digit group. A 
determined position 
which 


digit Ss a 
(in its) group) 
may not be 
a pulse. The weightings of the pulses 
are, in their digit order: ‘. 2,1. 
Thus, if only the first, third, and fourth 
pulses occupy their assigned 
(and the other two are 
group indicates 22 units. 

Noise is reduced because pulses can 
exist only at predetermined instants. 
The receiver can easily eliminate noise 
and interference which might arrive 
between pulses. Pulses occupy only a 
small fraction of the total time. Fur- 
thermore, each pulse has the same am- 
plitude, so there is no problem if noise 
modulates them. 

When a 5-digit code transmitted 
through a single channel, a bandwidth 
of 50—100 me is required. This can be 
handled by a microwave relay system. 
If the digits are transmitted along 
separate channels, the bandwidth 
reduced proportionally and wire 
cuits may be used. 

At present PCM for TV in the 
experimental stage.! However, it prom- 
ises to be an important factor in TV 
relaying in the future. 


code 
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may or occupied by 


16, 8 


positions 


the 


missing) 
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cir- 


is 


} Bell System Technical Journal, Jan. 1951. 
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SMELLEVISION NOW HERE! 


Inventors have sought different 
times and in various ways to add the 
of scent to arts of the 
theater. Scents actually have been re- 
among the in 

mentally produced plays, with 
but apparently never 
to make scent effects a regular 
the theater. Patents 
taken out for scent devices for 
motion pictures. 

It remained to New York inventor 
Emery I. Stern to add scent effects to 
television, The idea sug- 
gested by friends’ remarks about some 
of the current programs. The theory 
of his invention is simple. As 
Fig. 1, an oscillator supplies a lamp 
with current modulated at a frequency 
controlled by the switches connected 
to the oscillator. The lamp throws a 
on a corner of the iconoscope, 
making a modulated pattern there 
which is presented in the same corner 
of the receiving kinescope. It is a 
comparatively simple matter to detect 
the signal with a (Fig. 2) 
and use each frequency to trip its ow: 
relay, releasing the 
into the blower syste 
quite to 
through the average 
of course 
that 
ope ned by 
out into the blower tube 

More elaborate methods for 
the scents would be used in aud 
The heating or 
auditorium might be used to 
currents of the correct temper: 
speed. The appropriate 
would then be 
enters the room. It 
important that the scent 
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en been 
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spread the 
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smel 
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scents are kept 


sure so as soon as 


its relay the odor w 
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Orientation Wrinkles 


The problem of orienting a TV an- 
tenna can be as full of surprises as a 
grab bag at a church the 
experience of Warren Werneke, of St. 
Paul, means anything. 

He is a video enthusiast who lives in 
the Twin Cities area of Minnesota, 
where two TV stations serve the many 
listeners in St. Paul, Minneapolis and 
the surrounding territory. The station 
are in the same general direction from 
his home but at a wide angl 
separation. 

His apartment building 
from line-of-sight to these stations by 
a towering hundred-foot bluff directly 
to the rear of his home. 

The antenna had been carefully 
oriented but he wasn’t sure that the 
picture was all it should be. And being 
a dyed-in-the-wool electronics hobbyist 
he decided to do something about it. He 
picked a likely looking spot near the 
chimney and visualized a field of stand- 


bazaar, if 


e ofl 


Is cut 


ing’ waves just 
Tuning to the 
tions, he adjusted 
to watch the 
the 


wite 
to call him 
improvement 
a fellow 
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They 

brackets 
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TV TROUBLE LEXICON 


Last month the operating peculiarities 
or typical symptoms of trouble in tele- 
vision receivers beginning with Admiral 
and continuing through Du Mont 
covered. In this resume with 
Du Mont and include as many makes of 
receivers as space permits, 


were 


issue, we 


Du Mont 

RA-103D. Collapsing of picture verti- 
cally (earlier models only). Are be- 
tween crossed plate and grid leads un- 
der socket of vertical deflection ampli- 
fier. Remedy: route one lead inside the 
socket and other lead outside. 


Noise in audio. Arcing in base of 6SN7- 
GT vertical deflection amplifier (certain 
makes only). Du Mont would appreciate 
information on make of tube when this 
condition is encountered, 


RA-104A, 110A. One or more black 
vertical lines on left side of raster. 
(Caused by Barkhausen oscillation). 
Improper adjustment of horizontal drive 
control. Defective 6BG6-G. Improper 
antenna lead-in (use coax line only). 
Transmission-line pickup from power 
supply. Note: Route lead-in as far away 
from power supply chassis as possible; 
ground power supply and main chassis 
together by anchoring to a common cop- 
per plate. 

RA-105. A.c-c. drift (change of sensi- 
tivity as set is operating). Defective 
6AT6 a.g.c. amplifier. When this tube 
is replaced, always readjust the a.g.c. 
setting. 


Low Sensitivity (new set). Check a.g.c. 


* Engineer, WKRC-TV 


adjustment. This may have been jarred 


accidentally during shipment. 


RA-105, -106. Loss <f vertical syne 
(humid climates). Open primary in ver- 
tical blocking 
Impregnated units are 
manufacturer for use in hig! 
areas, 


transformer. 
from 
humidity 


oscillator 


available 


RA-105B, -108A. Filaments of 5U4-G 
rectifiers will not light. If 5U4-G’s are 
good, check the .05-uf cathoc 

If this shorts. 
the 5U4-G’s will drop very 
the appearance of no 


the regul 


ioW and give 


Also check capacitor } I 
it for shor 


short, or the wiring goi! 
or are to chassis. 


RA-105B, -108A. Hook (top portion 
of picture leans to left). Change .01l-uf 
capacitor C263 (in grid circuit of syne 
clipper V217) to .05 uf or 0.1 uf (0.1 
uf is preferable if heavy ignition noise 
is not encountered). Later 
modified to allow selection of .01 uf or 
0.1 uf value as desired. 


models are 


RA-105B, -108A. Vertical jitter (com- 
pression of sync in narrow-band syne 
amplifier. Where 
cause of jitter, change the 6AU6 nar- 
row-band syne amplifier (V225 
6BA6 and change resistor R363 from 
22.000 to 15,000 ohms. Remove 100-ohm 
resistor R356 (connected from pin 7 to 
ground) and install a 
in series with a 220-ohm 
pin 7 to ground. Bypass the 220-ohm 
resistor with a .0l-uf ‘ and 
realign narrow-band amplifier. 


syne compression is 


68-ohm 


resistor 
resistor from 


For increased gain, replace all 6AG5’s 
with 6BC5’s. (A 6BC5 has a higher gain 
than a 6AG5.) 
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Microphonic condition. Defective 6AB4 


oscillator. Replace tube, or try revers 
ing speaker leads. 


Broken top slug in horizontal oscillator 
transformers. Replacing entire trar 

former is not nece ssary Replacement 
slugs are available from manuf 
parts 


top slug is broken and « 


spare department. U 


simply by 
extracting 


removing 
slug. Broker 
disconnection o 


requires 


leads. 


RA-108A. 


metal picture 


Thumping 
tube). W: 
h.v. lead striking side of 
tion tag. 


Hum in audio. Heater-cat 
6AL7-GT tuning indicator 


RA-109A, -111A. Low sensitivity on 
high channels (low oscillator injectior 
voltage). Remedy: Inputune 
and dress 1-wuf capacitor C115 as far a 
possible from bottom of Inputuner cha 
sis. Place close to standoff insulator b« 
tween 6AK5 convertor and 6AB4 os« 
lator. Do not disturb the position 
other Inputuner components 


Remove 


Weak picture (very snowy); weak 
sound. Defective 6SN7-GT a.g.c. clam} 
If this tube is in a noncondu 

dition, the effect may not be apy 
immediately but may cause the 

or 6AK5 mixer to become defect 
Horizontal wavering (top third of pic- 
ture). Check with TV station. They 1 

be operating with their 

on short a.f.c. 
instead of long time constat 


sync 


No high voltage. Defective 1X2 |} 
rectifier. Defective 6AK6 horizontal 
cillator or 6SN7-GT 
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horizontal 


for 





» l 


maker. Blown '‘4-amp fuse in damper 


plate circuit 


Replacement fuse blows. Check deflec- 


tion yoke 


Insufficient picture size (horizontal and 
vertical). Focus control at extreme of 
range. Defective 5U4-G low-voltage 
ectiner. 


Overloading with normal contrast (near 
station). Insufficient a.g.c.; signal is 
overdriving Check setting of 
a.g.c. control 


receiver, 


(top of picture). Insuffi- 
Check control setting 


Tearing out 
cient a.g.c 


Attenuation of weak stations. Excessive 


a.g.c. Reduce 

interference (black 
horizontal streaks) on channel 7. 
Eighth harmonic (175.2 me.) of sound 
if. (21.9 me.) beating against video 
earrier (175.25 mc.) of channel 7 to 
produce a beat. Remedy: Remove 
filament connection between 6TS first 
sound amplifier and 6AQ5 second sound 
amplifier. Reconnect filament of 6AQ5 
to filament tie-point of Inductuner 
(located near chassis front end, between 
band switch and contrast control). Con- 
nect a 5,000-wuf capacitor between 6T8 
filament (pin 4) and ground. Note: Beat 
can also be eliminated by shifting if. 
from 21.9 to 21.75 me. 


RA-11TA. Beat 


ry} 
oU0-Ke 


Bright flashes on screen when tuning . 


(most evident on high channels). Noisy 
Inputuner. Remedy: Lubricate’ with 
Lubriplate No. 105 (available from dis- 
tributor of manufacturer). Apply only 
to contact rings of Inputuner. 


Emerson 

600, 639. Insufficient picture size. De- 
fect in low-voltage supply (check for 
open or decreased value in filter capaci- 


—____————+ 3+ 


2 ——- 


“SUS 
C3ISLISO (34) 
T al 





VV 


v2. 
Apabl 
wr 


+ 














Fig. 1—An Emerson low-voltage circuit. 


tors C34 (120 uf) and C35 (150 uf). 


(See Fig. 1.) 


609. Loss of brilliance (areas of severe 
dust accumulation). Dirt in projector 
unit, To clean mirrors, remove one side 
panel of projection unit. Do not wipe 
dust; remove with camel’s-hair brush 
and polish with soft lens tissue. Use 
cleaning spray if discoloration is exces- 
sive. Clean top of corrector lens with 
soft lint-free cloth or tissue. Do not use 
aleohol or other solvents which might 
damage or loosen the lens cement. 


No high voltage. Defective 6SR7 high- 
voltage oscillator. Defective 6BG6-G. 
Shorted h.v. capacitors (5,000-uuf or 
2,500-uuf. Defective EY51 high-voltage 
rectifiers. (The h.v. power transformer, 


JUNE, 1961 


Televis 


filter capacitors and EY51 tubes are 
a sealed can. A defective unit 
replacement of the entire can) 


621, 622, 628, 630. 1 rt FM 
inoperative. Defective 12Al 
dyne oscillator. Defective 

contacts, soldered « 


Fada 

799, Horizontal jitter, Defective 6K6 
horizontal oscillator or 6AC7 horizontal 
syne reactance tube. If replacing eithe 
of these tubes results only in temporary 
correction of trouble, look for leaky 
capacitor synchrolock 
transformer. 


1etero 
«to s itch 


leads, or onnections 


005-uuf across 


Farnsworth 
GV-260. Horizontal nonlinearity. 
Shorted turns in horizontal deflection 
Shorted .0O8-uf capacitor C5x, 
L30, or 1,500-ohm 


coils. 
300-uh coil 


6L6 


resistor 


Fig. 2—A faulty part in the horizontal 
sweep oscillator may cause nonlinearity. 


horizontal 
Fig. 2. 


R83 in beam relaxor (6L6 
oscillator) grid circuit. See 


Picture size changes or jumps when 
vertical centering control is moved. De- 
fective vertical centering capacitor 
C105. 


Picture jumps or moves only to one side 
when horizontal centering control is 
moved. Defective horizontal centering 
capacitor C107B or C107C. 


Stationary bar in picture. Hum pickup 
in video chain. Defective filter capacitor 
in power supply. 


Different shading in top and bottom 
portions of picture. Poor low-frequency 
response in video amplifiers. Open or 
partially open 10-uf filter capacitors 
C102A or C102B, open 10-uf cathode by- 
pass, or open 0.1-uf coupling capacitor 
(6AC7 video amplifier). Open .01l-uf 
cathode bypass capacitor (6SN7-GT d.c. 
restorer). 


Garod 
10TZ, 12TZ (Tele-Zoom). Failure 


of tele-zoom feature. Open connection 
or defective lead in 20-foot remote- 
control cord. Dirty switch or relay in 
receiver. 


12TZ20. 
in sound (high channels only). 
tive 12AT7 oscillator. 


1042G, 1043G series. Picture bloom- 
ing (when brightness is increased). In- 
crease in value of 470,000-ohm series 
anode resistor R&8. (This applies to all 
receivers with series resistor in picture- 
tube anode lead.) 


Intermittent distortion, drift 
Defec- 


4 Hs 
. > 


Parasitic oscillations in horizontal 
sweep oscillator. ( 
pressor resistor Ky 


horizontal oscillato 


General Electric 
savs. 12T4. Audio euss (or 


ials or witl 
ture 
mec trap in second 

ing trap and tuning 
a 5,100-ohm resist 


eliminated trap entirely 


on low contra 


800, 805, similar models, Sound bars 
in picture. Open o1 
tance in 


end of focus 


aecreased i 
5,000-mf capacito 


col an 


Audio Buzz. 
tance in 
between Bl-minus and 


Open 


capacitor 


Alternate light and dark bars, 
panied by foldover. Open 15 
capacitor C373 
voltage 

damper tubes. 


plus 


White vertical bar in center of 
wide black vertical bar on either side 
Open in horizontal deflecti 


(plate side of damper tube). 


screen, 


Raster normal for several seconds, nar 
rows to vertical line, then blanks out 
Open 6BG6-G grid resistor. 


810. Horizontal stretching of left side 
of picture, slight foldover. Change ir 
value of 0.1-uf capacitor C55 in 

ing-tube 


cathode circuit 
Light vertical lines. Change i 
17-uuf 
damping tube 
flection coils. Deflection yoke 
(check by substitution). 


817, 821. Insufficient width, 
panied by black horizontal 
decrease in brightness. Short 
bypass capacitor C324 in 

horizontal deflection coils. (( 
alleled with a 


capacitor C56 n 
plate and hor 


accom 
bars and 


,200-ohm resi 
Faint white vertical line in center of 
picture. Incorrect adjustment 
zontal linearity control. (Thi 
cause interference 


to broadcast sets.) 
817, 825. Excessive brightaens on left 
side of screen, suggesting form of fold 
(Left side stret isleaal: 
lines across rest of 
5V4-G damper. 


over. faint white 


picture.) Defective 


835, similar models. Sound modula 
tion of oscillator tube. Caused by fe« 
back or mechanical 

speaker. Remedy: Shock-mount spea 
on rubber grommets or 


vibratior 
spacers 


The foregoing notes were compiled f1 
the service manuals and service | 
tins graciously supplied by the variou 
manufacturers named, and from 
notes of the author. 

month) 


(continued next 
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Stress and strain 

tests using elec- 

tronic techniques 
By 

JAMES R. CORNELIUS* 








RACTICALLY all industrial meas- 
urements made with electronic 
equipment depend on the meas- 
irement of resistance, inductance, 

or apacitance. Resistance instruments 
are legion, but they have the great de- 
fect that they indicate movement in the 
subject being tested, and this move- 
ment must be transferred to some other 
device such as a strain gauge. These 
measurements can be very accurate, 








but the problem is that stress measure- 
ments cannot be made with strain 
gauges. 

This leaves capacitance and induct- 
ance. In general, any movement of the 
subject to be tested can be detected by 
capacitance measurements, while varia- tronic Instruments, Ltd., of Coventry, dimensions 
tions in composition either as alloys or England. They have been used for in- as long as 
as defects can be found with induct- numerable different tests from detect- detector co 
ance measurements. Variations in ing strata variations in oil well bor- 
composition of many nonmetallic ma- ings to measuring the impact of an 
terials can be detected with the capaci- electron in a cloud chamber I 
tance method, while in some cases ‘. the instrument, 
variations in dimensions of nonmetallic The inductance comparator 
materials can be detected by a combina- The instrument shown in Photo A » dete coll co 
tion of both methods. and Fig. 1 is the inductance unit. It this tube to the cathode 


» cathode of t! 


The obvious conclusion is that only can be used as a low-frequency, high- i ly coupled Hartle 
three instruments are needed for al- frequency, or mixed-frequency unit, oupliing Is adju 

most all industrial applications: one and the frequency is changed merely barely oscillate 

purely inductive, one purely capacitive, by changing a plug-in co ie left cillation, the less 

and one combined unit. These three side of the unit. ment becomes, 
instruments are shown in the accom- When operating at low frequencies, The detector coil 
panying photographs and diagrams. the unit requires a detector coil of d of the oscillator tube 
They are a product of Cornelius Elec- suitable size (two such coils are shown five capacitors selected by 
RE ey ae eee in Photo A) to fit the work being capacitor has some effect 
England * tested. It need not match exactly the strength of oscillation but it 
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gr 
of 
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trols the harmonic cont 
ige induced in the 

The two coils ave 
other through a large 

C1 in parallel with : and the 

elect by sw hs xg frequency of 
icitance range su nt ver to : table harm 
ally any frequency re red be- pacitor in paralle 
ween 500 and 25,000 ¢.; ! t ~ apacitors Is fitted t 
the low trequency rans 2 ! 1 é litabile frequen 


ment. t { » done, 


for either surface lee} tion pump 
penetration t u r ‘ t dles, ete., the 
minimum capacitance and Ut! a pas he detector 
tiometer R1 
age, the un ] 
then turned up until the t just b ! y circuits 
to oscillate as indicated \ ( ity parts. 
ion the meter. Cl is th ad- Photo B shows the 
justed so the meter reads at ; t + Ise indicate the ress ain rela- 
(the meter Is a zero-cente } nent iship in a sample of steel under ten- 
with five divisions either side of 7 on in the machine F 
When another sample of the tes ally a static test, but the instrument 
material with somewh: ifferent char- an also be used for high-speed dy 
acteristics is inserted i t ‘oil, ie namic testing for tension, torsion, 
meter needle will fall either complete] mpression. A cathode-ray oscil 





to the left or to the right he t scope then shows the actual stress 


specimen is very similar to the V the sample, not merely tl woHien 1 Photo C—The crystal-controlled capac 
pecimen, the meter needle ill float imposed by e machine. Another é itance unit in a setup for measuring 
because the oscillator will int. ire of this electronic s ‘tection thickness variations of .00001 inch 
As an example, wit 
for steel screws 10 mm in diameter and 
having a carbon content th: allowed 
to vary by only 0.27, an operator can 
select the good from the bad at an av- 
erage speed of 4,000 per hour without 
fatigue. After about ten day train- 
ing, an unskilled operator } 
instrument to select bras 
num alloys, coppers, plated 
without supervision by 
men. 
To operate on high frequencies f 
to 100 ke), the side coil is removed and 
a single combined Hartley coil with 
near-center tapping is inserted in the 
front socket. This type of inspection is 
for surface defects and plating thick- 
ness or adhesion tests. It can also de- 
tect grinding or hardening cracks, 
flaws in wire rope, and numerous other 
types of fault. The testing need not be 
observed with the meter as plugs and 
sockets can be fitted to the instrument 
for connecting a cathode-ray oscillo- 
scope or automatic recording equip- 
ment, 


The combined unit 

The combined inductance-capaci- 
tance unit shown in Photo B 
frequency unit extremely 
slight variations in texture and sur- 
face conditions of materi: 

The operation of this lit 
what different from that 
scribed; the discriminating 
frequency-tuned so the d 
tually frequency-modulated 
of tuned circuits in cascade feed a dis- 
criminator circuit and a vacuum-tube 


Fig. 2—Schematic of the capacitance comparator. The circuit is adjusted se 
the slightest change in capacitance of the pickup registers on the voltmeter. 
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Crystal Spots Radiation 


Even in the simplest circuits the 
cadmium sulfide crystal is highly 
sensitive as a radiation detector 


of the so-called semi- 

conductors to make the news is 

cadmium sulfide (CdS), which 

promises to become an important 
research and industrial tool because it 
can be made a very sensitive detector of 
various types of radiation. It will be 
especially useful for high-speed auto- 
matic X-ray inspection of industrial 
products. 

These photo-sensitive CdS crystals 
are sensitive to both electromagnetic 
radiation (from the yellow region in 
the visible spectrum up to X-rays and 
gamma rays) as well as to high-energy 
particles (electrons, protons, and alpha 
particles). A polarizing voltage applied 
to the crystal makes it sensitive to ra- 


HE latest 


diation, and, over a rather wide range, 
the photo-current is proportional to the 
applied voltage. (The electrical 
tance of the crystal also varies with the 
intensity of applied radiation, but this 
is not always linear.) 

Most important is the fact that the 
photo-current varies from crystal to 
crystal. In some crystals the photo- 
current corresponds to the number of 
free electrons produced in the crystal in 
a second (as in ionization chambers), 
while others the sensitivity may be as 
much as a million times greater. 

The photo-current persists for a 
short time after the radiation is 
stopped. Generally the persistence is 
greater with greater sensitivity. In 


resis- 





L-C COMPARATOR AIDS INDUSTRY (Continued fron 
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vided with a vertical bench compara- 
tor shown in the photo and used for 
reference checks with standard gauges. 
The operation of this unit is basically 
the same as that of the combined unit, 
except that it is much more sensitive 
and more carefully assembled. There is 
little difference in the circuit except 
for tube selection and voltage control. 

As a detector of movement, this in- 
strument has limitless uses. It has been 
used to detect movement in concrete 
dams, to detect vibration in machines, 
to control tool positions, to control ma- 
chinery for boring mine shafts, and to 
inspect turbine blades both during 
manufacture and while assembled and 
rotating at high speeds. It has been 
used to measure the deflection of a 2- 
inch steel bar when a bee alighted on 
one end. In this case the deflection was 
7 £ gstrom units (100 million Ang- 
strom units make 1 centimeter). 

Its circuit is extremely simple and 
uses very old fundamental circuits. 
Even without voltage regulation its 
stability is very good. 

The 6J7 crystal oscillator produces 
a 100-ke signal. This is multiplied to 
some suitable higher frequency by the 
tuned plate circuit. In the diagram this 
circuit is marked 400 ke (the frequency 
most often used in industry), but any 
other harmonic can be used to suit any 
particular purpose. 

The 400-ke signal is amplified by the 
6K7. The tuned circuit in the plate of 
this tube is unbalanced—its primary is 
tuned to 400 ke, but the secondary is 


tuned externally by the operator by 
selecting an appropriate capacitor 
with switch S1 and varying Cl or C2. 
The capacitance pickup, which is de- 
signed to suit the particular test being 
made, is in parallel with these capaci- 
tors. 

The 6H6 and the 6SN7 circuits make 
up a vacuum-tube voltmeter. The op- 
erator tunes the 6K7 plate circuit to 
produce a zero reading on the meter 
(the meter itself is not a zero-center 
instrument, but its scale is marked 
with a zero center). Any increase or 
decrease of the capacitance of the pick- 
up then makes the meter needle move 
either to the right or left of the zero 
reading, depending on whether the 
change is an increase or decrease in 
capacitance. 

The sensitivity of the instrument 
can be adjusted to any convenient 
value, but it is usually fixed so that a 
change of 2 uf in the pickup will pro- 
duce a deflection of 100 mm on the 
meter scale. 

All of these instruments can be used 
for accurate quantitative measure- 
ments, but their greatest advantage is 
that they are easy to use for simple 
accept-reject tests for industrial qual- 
ity control, even by unskilled operators 
with no knowledge of electronics. 
They are all housed in the same size 
cabinet, the heaviest weighs 16 pounds, 
and their power consumption is only 
30 watts. They are built to withstand 
even the hardest abuse. 

~—end— 





some insensitive crystals the conduc- 
tivity may decay within a microsecond 
after excitation stops, while in sensitive 
crystals the decay time may be measured 
in seconds or even minutes. In crystals 
where the photo-current is not propor- 
tional to the exciting radiation, the per- 
sistence still depends largely on the 
amount of excitation energy. 

The CdS crystals also emit a reddish 
glow when irradiated. The amount of 
glow varies from crystal to crystal. 
The more sensitive crystals have a 





Fig. 1—Simple detector circuit using 
the crystal. When radiation hits the 
crystal, current through meter jumps. 


greater output of light, while weakly 
luminous produce only a small 
change in conductivity. This fact is 
most important, because it means that 
crystals may be selected for any par- 
ticular use before they are fitted with 
electrodes. 


ones 


How it works 


The reason for this unusual optical 
and electrical behavior of these crystals 
seems to depend on dislocations in the 
crystal lattice. In simplest terms, a 
crystal of any kind is different 
other forms of matter because the 
atoms which make it up are arranged 
in orderly geometric patterns. Ev 
tremely small dislocations in this struc 
ture seem to have a great effect on the 
luminescence and conductivity of these 


irom 


en ex 


CeCOLLIMATOR 


Fig. 2—Setup for testing powder con- 
tinuity in a fuse train. Fuses can be 
checked as fast as 60 feet per minute. 
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CdS 
specific proper 


crystals. To make cry 

adva 
produce these dislocations 
cally. 


When the 


cryst 
high-er 
aves 
placed 
ode, so tl 
pends on the 
are tr 
(depending 
defects in 
trons 
this 


picked 


in 1@ ¢ 


irn te 
the 


ret 
proce SS y 
emitted 
and con- 
The 
per- 


this 


radiation 
as luminescence. Lumines 


up during is 
cence 
related. 
ty and 
with 


ductivity are thus clos 
relation between 


sistence 


sens! \ 
also becomes cleat 
explanation. 

Because it is highly 
the simplest of electrical « 
CdS crystal makes a good 
all types of radiation. A 
hooked up to a single battery and 
can detect 
that 
wise require considerable apparatus 


sensitive even 


rcuits, 


in 
i¢ 
of 
crystal 
an 
tion 


t} 

detector 
CdS 
raa 


indicating meter 


so weak would other- 


intensities 


Some useful circuits 
Photo A 
using a 
which appears in Fig. 
of the crystal, a 22'4-volt 
1 battery and a 
device was built 
Broser and Ruth Warn 
Kaiser Wilhelm Institt r 
Credit is due them for 
formation which appears in this ar 
The smaller unit to the 
meter case is a crystal holder. A 
cylinder inside the holder takes several 


ttle pocket-size 


stal. Its 


1. consists 


shows a | 


detector CdS ery clr- 


2 hear- 


oammeter. 


nsky at the 
Germany. 
of 


much the 


crystals, and any one may be selected 
for use by turning the cylinder so the 
erystal is in front small window. 
The crystal holder is separate so that 
instrument can read at dis- 
tance from the actual point of measure- 
ment to protect the operator from 
harmful radiation. 

In this detector the crystal can be 
selected for a variety of uses. For ex- 
ample, one is for measuring light, an- 
measuring the intensity of 
third is detecting 
This gives even this 
an extremely 


ot a 


be some 


other is for 
X-rays, and a 
weak gamma rays. 
little pocket instrument 
range, 

instrument 


for 


wide 
he 


more 


could be made even 


by using a higher-volt- 
ave battery. The thine 
the amount of voltag 
ied to the erystal hat it beg 


much 


limits 


be 
ins 


only vhich 


can ap- 
to 


flows 


pl 
heat 
through it. 

Photo B shows a setup devised by the 
Electric X-ray Corporation 


up when too urrent 


General 
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baby food. A fine 
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ising a CdS crystal 
h 


check the produ 


bear 


Photo A—This small portable radiation 
and batteries are in the case at left, 


the 


the 


the of 
cans, and the crystal detecto at 
right. This setup is or a pilot model, 


operates the small 


from generator on 


so the detector o 
crystal each 
In actual pro- 
ud operate a 
Fig. 2 


setu 


neon lamp mounted on the 
time a bad can goes by 
duction the detector 
lever 
the 

used to check for defects a 
of the type used in blasting 


is crystal ] 


wo 


reject or similar device 


hows circuit of imilar 


powder train 
fuses. 


method will perform at 


higher speeds than previous in 


much 


detector uses 
the unit at 


a Cds 
right 


crvst 


houses 


NEON LAMP 


The 
the 


mete 


crvsta 


Photo B—A pilot setup for inspecting canned goods. X-rays are beamed through 
the cans to the crystal at right. Neon lamp indicates if a 


faulty 


can 


passes 





How an Electronic Brain Works 


Part IX 


Electronics 


Some electronic circuits for computers 


and how they are used for adding and subtracting 


By EDMUND C. BERKELEY AND ROBERT A. JENSEN 


N THE previous article we began the 
discussion of an electric brain to be 
built around electronic tubes instead 
We discussed the storage 
information in the form of the state of 
a flip-flop, or pulses circulating in a 
delay line, or magnetized spots on a 
magnetic surface, or charges on the 
screen of an electrostatic storage tube. 

But how do we compute? As soon as 
we have arranged to read, write, and 
information at electronic 


of relays 


erase speeds, 
we need to 
with 


For 


consider how to compute 


electronic elements. 
unit of 
is represented as a pulse, 
and fall of an otherwise 
voltage, or else a fall followed 
We will call the first kind a 
positive pulse or a 1, the second kind a 
negative pulse or a —1, and the absence 

Fig. 1. 


In a computer, the pulses ars 


computing purposes, a 
information 
either a rise 
constant 
by a 


a pulse a 0. See 
usually 

f a standard duration, and may be for 
example 15 of a microsecond 
spaced 
this 


rosecond apart. Ir 


ase the pulse repetition rate would 


POSITIVE PULSE +I 


NEGATIVE PULSE —I 


Fig. 1—Pulses are used 
computers to represent information. A 


positive pulse may mean +1, a negative 


pulse -1, and no pulse 0. Other pulse 
combinations are sometimes also used. 


6J5 OR 1/2 6SN7 


Fig. 2—A phase inverter circuit for 
computers. Part a is the circuit, b is 
its symbol for block diagrams, and c 
is a function table for this circuit. 


in electronic 





be 1 megacycle per second. In some com- 
puters, 1 and —1 pulses are both treated 
as the presence of information, the 
binary digit 1, the logical truth value 1, 
or “yes”; while 0 is treated as the ab- 
sence of information, the binary digit 0, 
the logical truth value 0, or “no.” 


Phase inverter 


The first computing element we need 
to consider is a phase inverter. In com- 
puter work, a phase inverter changes a 
positive pulse to a negative one, or a 
negative pulse to a positive one, that is, 
“inverts” the pulse. See Fig. 2. In this 
figure, and in Figs. 3 to 8, part a is the 
circuit diagram; 6 is its block diagram 
representation 
venience; and ¢ is a function table that 
what the circuit does. Any 
grid-controlled electronic tube can act 


as a phase inverter. 


which we: use for con- 


in‘licates 


Logical AND circuit 


The next computing element we need 
AND Cl 


meanings 


to consider is called a “ 
cuit.” This is one of the 


6BE6 08 6SA7 
(NORMALLY CONDUCTING? 


Rig. 3—A logical aNnp circuit, or gate. 
Output pulse appears at C only when in- 
puts appear simultaneously at A and B. 


6BE6 orn 6SA7 


(NORMALLY CUT OFF) 
a 


i—Logical or circuit, 


the electronic term “gate.” See F 
In this circuit, a pulse appears on tl 
output line if, and only if, two pulse 
come in two ll! 
lines. 

A tube with two grids, norn y 
off with either one or no pulses, i 
of the forms which a logical AND cir 
can take. The reason for the word “at 
is that we have a pulse on output lin 
if and only if we have a pulse on in} 
line A and on input line B. TI 
emphasis on the idea “both’) 
regular for “and” in 
This type of circuit may take 
forms with and without electro: 


Logical OR circuit 


Another computing element 
a “logical OR circuit”, sometir 


“buffer.” It 
line if a pulse 


simultaneously on 


meaning 


allows a pulse or 
comes in on ¢ 
both of the two input line 
A tube with two grids, w 
mally conducting, is one of 
which a logical OR circuit m: 
though there are others. The 
the word “or” is that a pu 
put line C if a pulse is or 
or if a pulse is on input line 
This nonexclusive meaning 


o! Is its re gular meaning 
Logical EXCEPT circuit 

Another computing element 
a “logical EXCEPT circuit,” o 
gate. In this a pulse is allowed 
the output line if a pulse come 
specified one of the 
except if a pulse comes in at the 
time on the other input line. See 

The circuit shown in Fig. 5 w ( 
as a logical EXCEPT circuit. Its constant 
are chosen so that when A is not pul 
whether or not B is pulsed, still 
no output on line C. If A is pulsed and 
3 is pulsed, the two pulses coinciding in 
time and of opposite phase eliminate the 
pulse on line C. If A is pulsed and B 
not pulsed, then the pulse goes on 
through. Other circuits besides that 
shown in Fig. 5 are of course possible. 
Electrical delay lines 

The computing section of a1 
tronic computer also uses an 
delay line of very short delay, 
one pulse time, or a few pulse times. A 
circuit that does this appears in Fig. 6 
These are different from the long sanic 


two input 


there 
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delay lines such as the 
described in the 


cause the | urpose of the short deli 


nercury 
arti 


previous 


Is not storage but computation 
delay lines are important because 
into the part 
tronic computer must 


various points just 


sent Various 


needed, For example, in 
times are figured 


ndards Eastern automatic « 


delay of three pulse times. 


c 


Fig. 7—This half-adder circuit gives 
the result of adding two binary digits. 


1 are CO 


c 


Fig. 8—An adder circuit is made up of 
two half-adders and a one-pulse delay. 
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conds and pul 


within the 


lf-adder 


AND circuit, one logics 
d one logical EXCEPT C1 


shown in Fig 


cull, al 


bined as i-a, are 


Adder 


are not finished, because a 
addition have given a 
carry that has to be taken into account. 


The circ 


But we 
previous may 
uit which will perform complete 


binary addition is called an adder. See 
Fig. & 


Now let us 


circ 


trace through the adder 
iit with some numbers and see what 
happens in the 
pulses on the several lines in the circuit. 


actually sequences of 
The digit 1 will represent a pulse (as- 
sumed to be positive or negative as the 
and the digit 0 will 

mean absence of a pulse at the proper 
At the same time the digits 1 and 
that we 


ecircult requires), 


represent information 
>to compute with. 
Suppose we write a binary numbet 
(or more generally any set of binary 
digits) in way (with the 
smallest ranking digit at the right) on 
any circuit line where the pulses are 
traveling from left to right. Then the 
binary number will be attended to as a 
pattern of pulses by the circuit in just 
the sequence from right to left that we 
ordinarily deal with in arithmetic. At 
the same time the number will show the 
sequence of pulses in the order that 
they are handled in the circuit. 

As an example of using the adder, let 
101 (one 4, no 2 and one 1 in 
binary, or 5 in decimal) and 1011 (one 
8, no 4, 2, and one 1 in binary, o1 
11 in decimal). We write the two num- 
bers on the input lines A and B (See 
Fig. 9) and now we set out to see what 
happens. : 

At the first pulse-time, the pulse (the 
1) on the A line and the 1 (another 


the ordinary 


us add 


one 


9—The numbers on this adder show 


added to 1011 to get 10000. 


each stage does, 
answer, 01 
the output line mat 

Ackr »wwledgement 


Schrimpf for a 


right 


i 1deas 
the next arti 
multi 
numbers 


licati 
nary 
and begin the 

of an electronic 


Fig. 10—Diagram of a subtracter. This 
one is taking 101 from 1011 to get 110. 
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Don’t Touch Those Serews! 


A fast method for diagnosis and alignment 


By JOHN D. BURKE* 


OU can assume that one or more 
or all—the screws on a radio set 
have been turned if you know that 
“Cousin Fred” tried to fix it before 
you came on the scene. 

3ut how about you? Haven’t you also 
an itch to twist a few? 

Please—please—don’t do it! Not until 
you are qualified to do the turning. And 
not even then, till you know for sure 
they need turning. 

And don’t kid yourself just because 
you ended up with the set playing that 
it is playing correctly. There is the lit- 
tle matter of the right i.f., for which 
the r.f. and oscillator of this set have 
been designed. If the i.f. is wrong, the 
set won’t track properly. You will get 
some stations, but not others. You may 
end up with some weird whistles. 

A repairman must understand align- 
ment, for it plays a big part in the 
proper operation of the set. 

If you must make a choice—shall you 
get a signal generator first, or a signal 
tracer—the generator is the most im- 
portant for the beginner. The higher in 
frequency it goes, the better. 


* This article is based on a chapter in Rapid Radio 
Repair, a book recently published by the author. 


I happen to use a tuned signal tracer 
and have developed a different method 
of alignment from the conventional. 

Instead of aligning i.f. stages with a 
generator, I let the broadcast signal of 
a local station beat against the local 
oscillator of the set (in other words, I 
tune in a station) and check with the 
signal tracer (tuned to the frequency 
that set is supposed to use for its i-f.), 
to see if the same signal, at proper 
strength, frequency, and quality, ap- 
pears at each point of the i.f. circuit, 
and at the detector. This is easy to do, 
and may be done in the course of other 
tests with the tracer—and before needed 
repairs in the audio, for instance, have 
been completed. 

In fact, this method makes it possible 
to align a dead set. Any other method 
of alignment usually requires that you 
hear and measure the final audio output 
of a radio; it presupposes that the set 
is in operating condition, and that you 
are just touching up the alignment as 
the last step before finishing the job. 

However, if a set comes in with a 
defective loudspeaker or output trans- 
former, for example, and the customer 
wants an estimate, there are likely to be 
other troubles in the set, and you want 


‘eh’ s 


A well equipped service bench. This one is at Radio Peeters, Amsterdam, Holland. 


to be sure. With this method you can 
test the set in every respect right up to 
the point of breakdown. And in some 
cases I inject a signal in some fashion 
into the rest of the set after the break 
down point. For instance, I test the 
customers’ loudspeakers by hooking 
them to the output from my signal 
tracer, which, being tunable in the 
broadcast band, serves very well as a 
comparison receiver. 

While we are discussing the price of 
the job, I can be adjusting his various 
trimmers so as to perfect the 
alignment. 


set’s 


1. f. alignment 

Manufacturers’ instructions for align- 
ment (by signal generator) 
injecting the signal at the i.f. tube (sec- 
ond or third i.f. if the set has them), 
and working back toward the mixer. 

My method calls for working from 
the mixer back. To put it another way, 
one listens in to the desired signal, and 
turns the screws that need turning to 
clear the road for that signal to reach 
the second detector. 

Better yet, it is possible to tell 
whether a radio is in approximately cor 
rect alignment without making any 
connection of any instrument whatso- 
ever to the set itself! 

How is that? 

Every radio, even the tiniest camera 
type portable, produces such a strong 
if. signal as a result of the gain in 
i.f., that it radiates. 

A signal tracer of the tuned type 
a tuned radio-frequency radio (wi 
meters). It is tunable down to around 
100 ke, and up through the broadcast 
band. 

With one hand you sweep the tuning 
dial of the tracer across the i.f. that the 
set in question is supposed to use 
above and below that point. With the 
other hand you probe with the lead 
connected to r.f.-i.f. test on your tracer, 
and outside the 
radio you will be able to detect signal at 
i.f. (Of course you must be on a station 
with your radio.) 

Generally I use an unshielded lead 
for r.f.-i.f. tracing to get better pickup 
than you get with a shielded lead. 

Presto! By this method, when the 
customer walks in you can, in 
cases, turn on his set and in a few 
minutes say to him: “The signal is 
going halfway through your set. There 
is probably no more than such and such 
wrong with it. The repair will be $ 
at the most.” 

Meantime the set has been sitting 
there not making a sound. You can even 
mystify your customer by letting him 
hear his own little set playing into a 
big speaker, often sounding much bet- 
ter than the original—and no wires! “Is 
that my set playing?” Time and again 
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I hear that, and I explain as well 
can, 
This situat 
or be 
Dut the 


ion requires tnat 


working. If 
ing the set 
pick uf} 


intermedi 


distance 


o ne 


You do 


to align an stage 


The greatest benefit of all that 


broadcast signal, not the 
Thus you car 
rattles, loss of 

etc., while doing the alignment. 
The old-fashioned method of 

ment calls for an output meter 

the loudspeaker voice coil, That method 

is still 


relied 


work with a 


100-cycle note. check for 
distortion, frequencies, 
align- 


across 


good. However, for years I have 
volt 


the 


either on a vacuum-tube 


meter connected to a.v.c., on 
on my 


last? 


siggnai tracer or ears. 
How the I have satisfied 
myself that it is practically impossible 


about 
to improve on an alignment done by ear 
For one thing, if you peak a set (elimi- 
nate background noise) on a weak sta- 
tion, that set must be adjusted to its 
maximum gain. This 
stations ride in perfectly 

The goes 


done, all 


strong 
for alignment by 
illoscope. You may object: What 
fidelity? How about wide 
(AM sets)? The answei 
A.v.c. action o 
P } 


same 
ost 
high 


bandpass sets 


about 
n any r.i., 
the band- 
the 


is simple. 
mixer or i.f. yroadens 
pass of that 
higher audio frequencies, 

In television it is a different 
Very wide bands must be passed, and 
i.f.’s are stagger-tuned. As for FM, I 
note that even the manufacturers are 
calling for peaking their i.f.’s fo 
maximum gain nowadays. 

A few AM sets have wide bandpass 
built in; either by a switch to cut in 
and out another winding in an iJf. 
transformer, by a mechanically oper- 
ated variable coupling device, or by 
using resistors in parallel or series. 
Generally speaking, the set is peaked to 
Then 


stage 
stage enough to pass 


story 


maximum in “sharp” 


high fidelity takes care of itself. 


position. 


Checking sets with a.f.c. 

For and to prepare you 
some of television and FM 
it will be a good thing if you get 


experience, 
for 


ets, 
a chance to 


models 


work on some 


The 


these 


autmatic frequency control 


ce technician must study 
to understand how they take 

off tube (which 
its signal off at the same point as the 
regular detector) and feed it to an auto- 


a discriminator takes 
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With the Technician 


TRENDS IN SERVICE LAWS 
Legislation appears to be the early sum- 
mer fashion in areas faced with tele- 
vision service problems. New York City, 
as usual, has a bill under consideration 

-at the time of writing there was 
actually a bill and a half in the offing. 

The bill is a modified form of the 
earlier Keegan proposition, which would 
call for licensing all technicians and 
service organizations and would appoint 
a city czar to promulgate rules and en- 
force them. The near-bill is a proposi- 
tion by A. B. Z. Silver, Brooklyn assist- 
ant district attorney, to set up a city 
agency to hold in escrow funds paid by 
television television 
contracts 

Complete records would be kept by 
the agency so that if a customer 
sidered his service organization unsatis- 
factory, he could switch the remainder 
if his contract period to another one 
Should the contractor go out of busi- 
ness (which would be less likely if his 
receipts were spread out over the 12- 
month period) his unexpired contracts 
would turned over to other 
And if a service concern 
found it impossible to get along with a 
customer, it could also turn in the con- 
tract, to be finished by other 
“lucky” service organization. 

Rhode Island has actually 
licensing ordinance—aimed purely and 
simply at the television service con- 
tractor. Its text appears elsewhere on 
this page. 

Other license proposals have ap- 
peared at widely scattered points. The 
city council of Miami recently rejected 
a proposed ordinance which would cover 
the construction, installation, and main- 
tenance of radio and television appara- 
tus. It was submitted by a group called 
the Radio and Television Technicians 
Guild of Florida, and provided for a 
board of examiners, licenses based on 
technica! qualifications, and inspections 
of outdoor antennas by the city’s elec- 
trical inspectors. A licensing bill is 
being advocated for Wisconsin as well. 
Massachusetts the following 
for antenna installers: 


owners on service 


con- 


also be 


companies, 


some 


passed a 


proposes 


Any person installing an aerial or any 
connected with the operation of a domestic or 
business television set shall pass an examina- 
tion and shall be registered with the electrical 
board of the division of registration 

The board shall pass on all types of antenna 
and prices to be charged for the installation 
of same 


In New York State, television has 
become one of the chief subjects of 
legislative debate. After passing one 
bill to ban the use of televisers in motor 
and another forbidding attach- 
ment of antennas “or any other wires” 


levice 


cars, 


to any fire escape or to any soil or vent 
line extending above the roof of a build- 
ing, the Legislature sees the Levine Bill, 
which proposes state-wide licensing, 
looming up on the horizon. This follows 
the O’Connor Bill, described in our May 
issue, which was found unconstitutional 
in the form in which it was drawn. 

The trend would seem to indicate that 
a number of acts designed to regulate 
or control radio and television servicing 
are likely to be passed. Some of these, 
like the Rhode Island law, may protect 
the television set owner and the honest 
technician. Others may the 
revenue of the municipality enforcing 
them, Still others, not aimed at the real 
problem, are no doubt destined to annoy 
authorities and service organizations 
alike till they are either repealed or die 
of nonenforcement. 


Increase 


OLD STORY, NEW REASON 
New reason 
television contract service organization 
for going out of business. The Hano 
Television Maintenance Company of 
New York City suspended operations 
because of the failure of dealer clients 
to make payments to the company on 
the contracts held from them. Dealers 
have been protecting themselves against 
failure of the service contractor by pay- 
ing him in installments, though the 
customer almost invariably pays the 
full amount at the beginning of the 
contract. Mr. Hano stated that back 
payments owed by dealers amounted to 
about $75,000, and th situation 


Was given recently by a 


that the 
was further aggravated by the business 
failure of six retailers who had used 
his company as a servicing agency. 
Television set owners would not be 
inconvenienced by the liquidation of his 
company, Mr. Hano said, as the dealers 
could simply transfer contracts and pay 
the new contractor some of the money 
that his firm was unable to obtain. He 
felt that dealers were willing to pay 
but were not able to because of being 
heavily overloaded with TV stocks. 


NATIONAL RADIOMEN MEET 

The second meeting of the new na- 
tional radiomen’s organization was held 
Sunday, March 4, at the Drake Hotel 
in Philadelphia. Some discussion as to 
the correct name of the body was closed 
by confirming the title: National Elec- 
tronic Technicians and Service Dealers 
Associations (NETSDA). 

Distinguished members of the in- 
dustry, including the service depart- 
ment heads of two of the country’s 
largest television set manufacturers 
as well as representatives of other 


branches of the radio industry, 
present to wish success to the nev 
ganization. 

Considerable discussion on organiza 
tion and membership took place and 
plans were laid down for carrying on 
educational and promotional 
that direction. 

The third general meeting was held 
in New York City, April 1. A charter 
for the organization was discussed and 
a preliminary draft was referred to a 
committee for further development 

The treasurer, Vance Beachley of 
Harrisburg, Pa., reported that six or 
ganizations had forwarded membership 
dues since the last meeting. The pub- 
licity director, Mr. Marshall, pointed 
out that a recent report on a radio 
meeting in Philadelphia contained mate 
rial which might be considered slander 
ous to the radio technician. The pub- 
licity committee was instructed to write 
to the reporting organization, pointing 
out the adverse effects of such publicity 
and urging them to try to hold down 
such publicity in the future. Dave 
Krantz, of Philadelphia, reported that 
the organization emblem was in the 
hands of the engraver, and that other 
pictorial publicity material for the or 
ganization was nearly ready to turn 
over to the publicity committee. 


work in 


LETTER PROMOTES MEETINGS 
The Long Beach Radio Technicia 
Association (California) has a syste: 
of keeping members up to date 
might well be copied widely. We ha 
received a copy of a letter, whic 
apparently manifolded and add 
personally to each of the absent men 
bers by the publicity director, Hart 
Ward. It gives the highlights of the two 
meetings of the month and 
that it would be better for the 
to attend meetings, rather than sta 
away and then call other membe1 
telephone to find out what transpi 

The Association, which believes itself 
to be the oldest and largest service tec! 
nicians organization in the country, has 
elected Hal Meyers president. Othe 
officers are: Fred Abrams, vice-presi 
dent; Les Huckins, secretary; Clarencs 
Spencer, treasurer; Harry E. Ward 
head of public relations; and Joe 
Martin, technical adviser. 

Long Beach is one of the organiza 
tions which issues its own certificates of 
qualification. It requires that all tech 
nicians undergo a four-year apprentice 
ship before being issued certificates as 
fully qualified technicians. 


RHODE ISLAND LICENSE ACT 

The State of Rhode Island 
licensed all persons selling television 
service contracts. The Act also provides 
for a $2,000 bond. The text follows 

State of Rhode Island and 
Providence Plantations 
JANUARY SESSION, A.D. 1951 

AN ACT Providing for the Licensing of 

Sellers of Service Contracts for the 

Maintenance and Repair of Radios 

and Television Sets. 

It is enacted by the General Assembly 
as follows: 


points out 


member 


has 


for 
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SECTION 1. No person shall engage in 
the business of selling service contracts 
for the repair and maintenance of 
radios, and television sets within this 
state without having first obtained a 
license therefor from the department of 
business regulation in the manner here- 
inafter provided, 

Sec. 2. The department of business 
regulation is hereby empowered to 
grant licenses to persons engaged in 
the business of selling service contracts 
for the maintenance and repair of 
radios and television sets. It shall be 
the duty of said department to provide 
such regulations and rules for the con- 
duct of such business as shall be neces- 
sary to effect the intent and purposes 
of this act. 

Sec. 3. The fee for such license shall 
be $2.00 per year and shall be paid to 
the general treasurer for the use of the 
state; and each person so licensed shall 
give to the general treasurer and his 
successors in office a bond, with two 
sureties approved by said general treas- 
urer in the sum of $2,000.00 with condi- 
tion for the proper discharge of the 
which he may perform by 
virtue of such license. 

Sec. 4. Every person who shall violate 
the provision of the foregoing section 
shall be fined not exceeding $500.00. 

Sec. 5. This act shall take effect upon 
its passage and all acts and parts of 
acts inconsistent herewith are hereby 
repealed. 


PRSMA PICKS NEW OFFICERS 

The Phiiadelphia Radio Service Men’s 
Association has elected James Daly, 
former secretary, to the presidency of 
their association, to fill out the un- 
expired term of Tom Middleton. Mr. 
Middleton plans to start a service busi- 
ness of his own in Miami, Florida. 
William Hume was elected to fill Mr. 
Daly’s place as secretary. 


NEW YORKERS JOIN NETSDA 

Radio service technicians of New 
York voted their organization, the Em- 
pire State Federation of Electronic 
Technicians’ Associations (ESFETA), 
into the new national radio service fed- 
eration, the National Electronic Tech- 
nicians and Service Dealers Associa- 
tions (NETSDA), confirming a tentative 
decision made at an earlier mceting. 

The decision to join the national fed- 
eration was the most important business 
of the annual ESFETA meeting, which 
was held at the Arlington Hotel, Bing- 
hamton, New York. Twenty-five mem- 
bers were present, representing eight 
associations. 

Other business included special meas- 
ures to protect the rights of member 
associations of the State Federation 
who might not wish to join the new 
organization, a discussion of the licens- 
ing situation, financial measures, and 
notice of constitutional amendments. 

Officers elected for the 1951 term 
were: President, Wayne Shaw, Bing- 
hamton; vice-president, Sid Gent, Endi- 
cott; recording secretary, Ed _ Fisk, 
Rochester; corresponding secretary, 
Don Lissow, Rochester; treasurer, Ben 
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de Young, Ithaca. Jack Wheaton, Sam 
Marshall, Ken Brunneman, and Sid 
Gent were appointed delegates to the 
national organization. 


OHIOANS DISCUSS SAFETY 
“Safety in Your Store” was the theme 
of the Columbus, Ohio, Associated 
Radio Service Dealers’ March meeting. 

The discussion was led by members 
Fred Oberle, Don Blazer, and George 
Dykes, each of whom had prepared an 
individual paper on the subject. In this 
manner subjects were brought out that 
many members admitted they had never 
thought of. 


Tubeless 


Covers Au 


By EDWIN BOHR 


HIS wide-range tubeless test oscil- 

lator—a variation of one used in 

a telemetering circuit—generates 
signals from low audio frequencies 
to well above 2 me. To appreciate its 
simplicity, you need only to look at the 
diagram and photograph. Its 

are a transistor, 
switch, a tuned circuit, and a 22.5-volt 
battery which delivers less than 1 ma 
to the circuit. The simplicity of the 
transistor oscillator is one of its best 
selling points. Just try to design a 
vacuum-tube oscillator which 
few components and requires such low 
battery power. 

The absolute frequency range of the 
oscillator range depends upon the Q of 
the tuned circuit and certain other fac- 
tors. The L-C circuit may be variable 
so that the output frequency may be 
tuned. For example, the secondary 
winding of an antenna coil and a 365- 
uuf variable capacitor may be used to 
cover the broadcast frequencies, or one 
side of an i.f. transformer may be used 
to produce a fixed frequency at 456 ke. 
The oscillator is modulated by tran- 
sistor noise or hiss. Its tunes 
broadly on a receiver because of the 
wide sidebands produced by the hiss. 

A 2-terminal oscillator sustains oscil- 
lations because of its negative resist- 
ance characteristics. Because a _ tran- 
sistor can be made to exhibit this char- 
acteristic, this tubeless 2-terminal 
oscillator is possible. 

In a conventional or positive resist- 
ance, the voltage drop across a resistor 
varies directly as the current as shown 
by the familiar Ohm’s law formula 
E = IR. Positive resistance absorbs 
power from an L-C circuit and damps 
oscillations. If it were not for this ef- 
fect, an L-C circuit would oscillate in- 
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Circuit of the oscillator 

Commercial sockets were not avail 
able for the Bel] Laboratories transistor 
used in the circuit so we used the make 


shift mounting shown in the photo 


1“Transistor Oscillator for Telemetering 
Lehan, Electronica, August, 1949, page 90 
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Handling Test Leads 


Unimpressive but 


important, 


they 


can help 


you make better use of your test equipment 


on’t lose your time and risk your 
neglecting test 
They the 
of your test equip- 
con- 


how 


temper by your 


leads and prods are 
eyes and ears 
ment—its only means of making 
tact world Yet 


many technicians pay little or no atten- 


with the outside. 
tion to these esse ntial accessories, and 
and prestige in the eyes 
of their customers—by trying to do 
their work with ragged, tangled, un- 
kempt-looking leads. 

You can even have real 
cause of beat-up leads. I 


so lose time 


trouble be- 
have seen a 
so-called technician remove 
an output transformer—drilling and 
punching out two rivets to get it off 
the speaker—simply because his test 
lead broken inside the insulation 
where it connected to the pin jack at 
the instrument end, indicated 
an open primary. Frayed braid on co- 
axial leads can short the lead, giving 
false short indications, and sometimes 
causing real damage in certain rectifier 
and other circuits. 

System will help in handling 
test prods. A instrument 


service 


was 


and so 


your 


single may 


Photo A—Use a 6-inch length of No. 4 
rubber covered wire to make a very 
simple test prod. Remove the insula- 
tion from both ends and grind one end 
to a point. Solder a piece of flexible 
wire to the other end and cover the 
joint with tape. 


Photo B—Various types of commercial 
test leads are available. These have in- 
sulated handles and are fitted with ba- 
nana plugs. These plugs will fit various 
types of jacks, such as pin jacks, spade 
jacks or alligator clips, which can be 
interchanged as required. 


By H. LEEPER 


have several of them for various ap 
plications 

You can 
so they 
fumbling 
the correct lead. The: 


Save time Dy pl ng them 


can be reached ea 
through a 
lead. 


chance of plugging in the wrong 


The photos below show some hints 
from the author's 
on the care and handling of the hum- 


ble test lead. 


gathered experience 


Photo C—Some types of test prods can 
be fitted with low-current fuses to pro- 
tect the instrument. For some tests 
using leads only, protect the building 
fuses by using a 3-ampere fuse in the 
test prod. 


Photo D—A plastic telephone cord cov- 
ering (obtainable at the dime store) 
will keep the test leads from twisting 
and getting tangled. Leave enough open 
wire at the ends for easy testing. 


Photo E—If the meter is connected to 
the set under test for some time, as in 
checks for intermittents, a snap switch 
in one test lead may be convenient for 
starting or stopping the test at various 
times without disturbing the chassis. 


Photo F—A piece of TV ribbon line 
with clips on the ends is convenient for 
attaching a receiver output transformer 
to a PM speaker which is left in the 
cabinet. Do not use such leads in circuits 
carrying high voltages. 


Photo G—A towel rack about 18 inches 
long mounted near the service bench 
wiil hold a number of test leads so they 
are easy to find, easy to get at, and 
do not get rubbed and dirty. 


Photo H—Use a metal tooth brush 
holder to carry needle point prods and 
leads in the pocket or kit. The holder 
shown is about 7 inches long and an 
inch in diameter. 
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N THIS final article dealing with 

tone generators for electronic musi- 

cal instruments, we shall take a brief 

look at a few more of the electro- 
mechanical methods. In general they 
are much more difficult for the individ- 
ual constructor to make than the purely 
electronic product, but they tend to be 
more reliable once they are in working 
condition. 


7 


* 


Electrostatic generators 
The electrostatic system of tone gen- 
eration is used in the Compton Elec- 


STATOR, ROTOR 
awa, 














b 


Fig. 1—Varying capacitance with a motor 
in the circuit of a produces the wave b. 


trone, a British instrument which we 
hope to be able to describe in full in a 
future article. It is also the basis of 
most amplified reed systems, including 
the Wurlitzer, which we will explain 
fully at a later date. 

Electrostatic pickups are based on 
the simplest principles of capacitance. 
A capacitor is a pair of conducting 
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Part XII—Electrostatic mechanisms 


used in electronic tone generators 


surfaces in proximity to each other, 
separated by a nonconductor or di- 
electric. When a voltage is applied 
between the plates, there is a sudden 
rush of electrons from the positively 
charged plate to the negative one 
through the voltage source. Once all the 
electrons that can rush have rushed, the 
capacitor is charged—there is an excess 
of electrons on the negative plate and 
a scarcity on the positive. 

The crucial point here is that the 
number of electrons that make the rush 
is determined by the magnitude of the 
applied voltage, the character (good or 
bad insulating properties) of the in- 
sulation between plates, the distance 
between the plates, and the area of the 
plates themselves. To distill things 
further, if the d.c. voltage and the di- 
electric remain the same, the area of 
the plates and the distance between 
them determine the magnitude of the 
initial current flow. 

Now let us set up a laboratory ex- 
periment such as we have pictured in 
Photo A and diagrammed in Fig. 1. A 
variable capacitor with its plates fully 
meshed is connected to a resistor and 
battery in series. The moment we con- 
nect them there is an initial rush of 
current from the positive plate through 
the battery and the resistor to the nega- 
tive plate. In a small fraction of a 
second the capacitor charges fully and 
the current flow comes to a gradual 
stop. 


By 
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Now we give the capacitor 
half turn or so. The area of tl 
which is between the stato 
now smaller—there is less capac 
just as if we had lopped off a pieces 
the rotor plates. Some of the electro 
on the effectively smaller roto a 
are now crowded off and return thro 
the resistor and battery to the stat 
creating a little rush of current throug 
i and battery in the opp 
direction to the original 
current. 

We will find, in fact, that every 
we rotate the rotors and 
capacitance, there will be this 1 
current, its 
whether we capacitat 
(discharge) or increase it (charge). 

Now we haul a th 
stockpile and connect the shaft to 
shaft of the capacitor. Wher 
the motor the capacitor’ 
whirling at the same speed as the m 
And with each revolution the 
tance reaches a minimum 
meshed) and a maximum ( y 
meshed). As a result, current throug! 
the resistor and battery reaches a maxi 
mum, first in one direction, then in th 
other. In fact, the current takes the 
form of a.c. In the actual experiment 
shown in the photo the resistor wa 


resistor 


chargir 


change 


direction dependi 


decrease the 


motor out 


Capa 
(plates un 


niat #1] 
piactes 
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15 megohms, the d.c. supply 90 volts, 
and the capacitor a 10-30-uuf unit. The 
current through the resistor created a 
ve small voltage, too small to 
measure. the motor shaft 
the capacitor at about 900 r.p.m., the 
, was equal to the 


a.c. 
“Since drove 
frequency of the a.e. 
r.p.m. divided by (to reduce it to 
revolutions per second), in this 
15 r.p.s. or cycles. It fed to 
verti 
the waveform appears in 

It is obv that 
Fig not a sine, 
was 


60 
case 
the 


and 


wa 
an oscillos¢ 
Fig. 
the wavy 
but 


frequency 


input ot ope 
1-b. 
eform In 


since the a.c. 


ious 


t could 
head- 


audio 
he a d 
phones were placed across the output of 
the os The wave- 
form depend the shape of the 


easily when a pair of 


loscope amplifier 
only or 
capacitor plates 

Wit! tnat in 1! can 
electrostatic generators to order, in at 
involves vary- 
The specific 


mind we design 
least two ways. The first 
ing the effective plate area 
method is taken from L. E. A. Bourn’s 
Patent No. 2, though Bourn’s 
method is presented here only in bare 
principle 





+ _ 
POLARIZING VOLTAGE 

c 
Fig. 2—Rotor a and stator b of one 
patented electrostatic instrument. The 
electronism at ¢ is the input amplifier. 
Fig. 2 shows the two necessary parts. 
A disc of insulating material at b has 
five annular rings of metal mounted on 
it. The ring as the shaded 
push-pull sawtooth-shaped parts. This 
Notice that the outer 
tator has 32 waveforms on 
it and each inner ring half the number 
of the next oute1 Each stator ring 
is electrically connected through a play- 
first amplifier 


are shown 


is the stator disc 
ring of the 


one, 


ing key to the grid of the 
f Fig. 2. 

appears in a. It is 
rigid wires mounted on 

a rim. The solid radial lines in the 
drawing represent the All the 
wires are connected together and to the 
positive end of the polarizing potential, 
shown in ¢. The rotor is placed 
llel to the stator and very close to it. 
Notice next that in the rotor there 
are radial wires of five different lengths. 


tube, as in ¢ of 
The rotor 


of a netw 


composed 


wires. 


as 
pa 


The result is that the outer 


bers 32 
forms on the outer ring 
and that thei: 
same as the 

ids true 


the same number as 


spacing 
stators 
same h 
inner 

Now 


motion 


let us sé 


When it is 


standi: 
ant capacitance 
of the 1 and the por 


stator ring whicl \s 


1 a cons 


wire otol 
annular 
the rotor t 


irns, eac! at Vire scans 


e pattern opposite. When a wire 


faces the wide portion of tt aveform 


the reat i goes 


capacitance Is g 


toward the narrow 
We 
varying 

to-1 
wavetorm patterns and ) wires 
tween 
outer ring’s capacitance varies 
the next half as fast, and so on 
We 
circuit 


part the tance 


decreases thus have five continu- 


capacitors. Because of 
imber of 
be- 
the 


fastest, 


relationship in the 1 


each ring and its neighbor, 


mechanism and a 


have a F 
ilts obtained 


refining the res 
in our laboratory experiment. 
of the waveshapes 

can, by closing the appropriate 
switches, get from the utput of 
tube a note of the scale in 
form over a rz » of five octav 
speed of the determines 
it shall be. 
each 


thus 
for 
Because 
on the stator, we 
playing 
the 
sawtooth 
es. The 
note 
such 


what 
By 


rotating at an 


providing twelve 
dises, propriate 


full 


speed, we can make available five 
octaves of notes. By 
annular rings or 


with twelve discs, produce 


placing six o1 
each rotor we 
octaves. 

The same trick attacked from 
another angle. In 
with a scalloped et ° 
and facing it edgewise is a 
trode. Connections are 
figure. Now, as 
metal edge alternately 
draws away from the pick ode. 
The resulting capacitance he the 
two varies, and again an audio voltage 
appears across the resistor. 

The method s also 
been used extensively to make “electric 
pianos” and amplified reed organs. The 
method for a piano is illustrated in 
Fig. 4-a. A pickup screw is mounted 
close to the string and the polarizing 
voltage is connected. the vi- 
brates, t and 
the string varies at ind 
there is output acros sis In 
an ampli 


have a dise 
s edge 
“ie 

smaii elec- 
in the 


show? 


the rotates, Its 
approaches and 
ip elect: 


ween 


electrostatic 


string 
the capacitance 


an 


picku} 


por- 


ree 


screw is placed cl 


tion of the vibrating 


FM organs 


Electrostatic systems ha 


vantage that high voltages are used on 


more or less exposed parts of the mecha- 


nism, with consequent danger of sl 
The high 
though a 
cause of a second disadvar 


JUR. 
voltage even 


lower voltage w work be- 
é , the sys- 
tems susceptibility to hum pickup due to 
the high Higher 
voltage signal-to-noise 


ratio. 


impedances involved. 


means higher 


The fact that electrostz 
pends on Variations In ¢ 


mediately suggests anothe1 

which 

can greatly 

able capac 

of an osci 

modulation 
Practical circ 

fo electric 

which need 1 
article describing ar 
{1 explaining the de 

be found page 3: 


1948, issue of RADIO-E 


Nano ane 


» electrical 
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Record reproductions 


One of the 
ever kept in 
undoubtedly by 
make 
sound recordings as tone sou 


record of 


grandest 


many re 


an instrument with a 


could make a sever: 
nstt 
taining a single pitch played « 
instrument, then I 
playing continuously, we co 
output of any 
and produce a 


sounds of each instrume! 


acoustic iments, n 


ear 
have all 


record wit! 

precise re} 
Fascinating as the idez 

difficult to make practical 

fairly well-known kind of orgar 

sense, 


photoelectric—does, in a 


ordings. Obviously the idea 
impractical with phonograph 
for reason than tl 


has yet been invented in 


no otner 


groove could be played 
without 
It is fairly 
netic records, though the re 
ment would probably be 
expensive 

One inventor, 
Omaha, Nebraska, h 
idea in patent No. 2,5: 
wire. In 


soon ge 


again 


worn pract 


netic bare out 


series of discs, each with 
recorded mounted 

around its 
has five octaves, there are 
instrument to be re} 


wire 
groove edge 
each 
each dise has a recording 
If there are 10 instrument 
duced, 610 
with its 
While thers 


dises are nece 


own magnetic 


Fig. 3—Another'way of varying capaci 
tance, The shirred dise and the pointed 
pickup are the plates; distance between 
them is varied as the dise is rotated 
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would not work, it would pr y not probably be placed so that signals could EXPERIMENTER'S POWER 
be cheap to produce! be erased after unsuccessful tries.) Na- SUPPLY 
The same problem rears its head het turally, the speed of the disc and the The 
as with other rotating-dise ideas—t! frequency of the signal have been cal- 
fact that the waveforms must be - culated in advance. 
entrant. That is, the joined ends of the Any incorrectness manifests itself as 
cireular recording must have wavefor a single point on the disc where the 
in phase. To put it another way, eac} phase of the monitored signal suddenly 
record must contain an integral number jumps—that is, the reproduced wave, 
of waveforms. The problem is not diffi- if sine, might suddenly for one cycle 
cult with photoelectric and electrostatic take on an appearance like that shown 
PICKUP SCREW in Fig. 6, and a portion of a cycle is 
-s skipped. In that case the signal con- 
tains a large component of a frequency 
equa] to the rotational speed of the disc. +84 
The invention has a way to check wv 3 
that. When the switch S1 is closed, the sas 
monitored signal is sent through a filter 
cae, Sr ee. yuTPU which selects one harmonic of the re- 100 -600/25W 
REED corded sound (actually, of course, it is 
not a sine wave) and suppresses all 
others. This is followed by an amplifier 
and a tuned detector similar to that in 
any broadcast receiver. The frequency 
dises, for they are usually provided of the sound is, naturally, much higher 
with the necessary patterns by an artist than that caused by the rotational speed, 
or draftsman when the original models so the selected harmonic is modulated 
and the production dies are made. In by the once-per-revolution frequency. 
any case the waveforms are visible. The detector demodulates the harmonic 
In magnetic records the waveforms frequency, leaving only the rotation- 
cannot be seen, so another method is frequency component, if any, and passes 
necessary. John Hays Hammond, Jr., the latter on to an indicator. The fin- 
has given an excellent answer in his ished record can then be judged by the 
Patent No. 2,475,742. Fig. 5 shows how indicator reading, optimum condition 
it works, being no reading at all. 
The note to be recorded is played into As the finishing touch to our discus- 
the microphone, amplified, mixed wit sion of tone generators, we shall give 


transforme! 
tester can be used t 
power supply for 
With the transforme1 
supply delivers 1.5, 2.5, 
50, 70, and 120 volts a 
two a.c. and d.c. voltage 
and used simultaneous 
current drain does not 
of the transforme 




















b 
Fig. 4—Electrostatic pickup arrange- 
ments for amplified pianos a and reeds b. 


supersonic bias, and sent to the record- complete details next month about the 
ing head. The dise on which the endless Stroboconn, an electronic instrument 
recording is to be made is driven by a used for tuning organs (both electronic 


; . . more 01 
synchronous motor (through a mechani- and acoustic), pianos, and most other cogs 


switches car 
\ 100-600-ohm 
can be inserted 
mary winding 
between 
14-watt me 
series betwee 
the transfor: 
panel, This 
capacitors a 
and open circu 
supply can be 
other switch in 
switch, rectifier, 
circuit. These will 
the supply to de 
voltages simultaneou 
A variable supply 
inexpensive to build an 
Surplus transformers, f 
cal filter to remove transient speed va- instruments, and which can also indi- often lack markings to ind 
riations) which may be powered either cate roughly the harmonic structure of windings it has. These are eas 
by the 60-cycle line or by a variable 59 the notes of various instruments, It is by first checking continuity 
61-cycle source. portable, yet its accuracy is much less yarious leads, then applying a 
At the other edge of the disc is a than the hundredth part of a semitone! voltage to any pair which 
monitor head which picks up the record- (continued next month) resistance. If the voltmeter do« 
ing just made and sends it through the read, the a.c. voltage can be 
necessary equalizer to one pair of plates until it does. This avoids the 
of an oscilloscope. The other pai f of applying a high voltage to 
plates is fed a sweep signal tri re voltage winding 
by the same amplifier. A variable d. c. supply is also usef 
The waveform on the scope quickly for determining the optimum operating 
shows whether the track is re-entrant conditions for a circuit. Once the circuit 
If not, the operator simply adjusts the is hooked up, the voltages can be varied 
speed of the motor by switching the until the best conditions are found. The 
motor to the variable-frequency power Fig. 6—A sine-wave signal on a non- Permanent power supply for the circuit 
source until it is. (Although Hammond _ reentrant endless record might look like -an then be designed to provide th 
does not mention it, an erase head would this at one point on the record’s output. voltage —Frank A. Graulich 





Fig. 5—Block diagram of a patented method of making reentrant magnetic 
recordings. The disc speed is varied to get an integral number of waveforms. 
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A new approach to 
realism in audio 
from Puerto Rico 


By JACINTO SUGRANES 


intense search by audio men to 

a way to get realism into 

reproduction has led along 

many paths. One trend has been 

toward the use of multichannel ampli- 

fiers, in which each channel has control 

over a different part of the audio spec- 
trum. 

This system is such an amplifier. It 
is a all-triode circuit with 
each channel jing in a pair of 2A3" 
in push-pull. Each channel has its own 
roll-off frequency control, compensated 
phase individual 
power-tube bias adjustment, and volume 


3-channel, 


inverter adjustment, 


control. 

The three channels are fed by a pre- 
amplifier which also has a volume con- 
trol as well as a variable equalizer for 
different types of Another pre- 
amplifier is used to boost the output of 
The powel! 
ne-voltage 


records 
a variable-reluctance pickup 
supply has a_ built-in 
selector. 

The question is, are all these controls 
necessary? “Yes!” is the answer. This 
is because there is little standardization 
in recordings and in loudspeaker and 


‘ 
A top view 


pickup performance, and also because of 
the differences and 
personal tastes. 
Usually the weakest 
quality audio amplifier is in the speaker 


hn room acoustics 
in a high- 


system. Even the costliest loudspeakers 
are far from ideal. It has so far been 
impossible to build a single cone loud- 
speaker that has a uniform frequency 
response over the full audio range. The 


impedance of a loudspeaker varies as 
the frequency applied to it 
Usually speaker impedances are 
only for 490 cycles. 

The greatest advantage of 
channels in an amplifier 
longer 
speakers. 
put into 


is varied. 
given 


necessary to 

By dividing 

three frequenc 

using different speakers for each range, 

speaker can be matched for best 
j 


results over a relatively narrow band. 


each 


This assures optimun aker perform- 

ance over the e! I lo range 
In this amplifi dium 

queney channel to the 400 to 

1,000-cycle range, \ h ‘ 

that of most monochanne! systems. 


fre- 


Same as 


The 





of the amplifier shows its two chassis and general parts layout 


treble channe] is matc} 


to five times the 


ipedance 


L00-c) 
because the it 
frequency. The bass ch 
to the bass speaker ome 
100 cycles to avoid the res 
which are so common. 
mits matching at the n 
conditions in 
providing what is perhay 
important feature of this amy 
Obviously the 
the output transformer w 


three acou 


correct tat t 
the particular speakers 

way to determine this 
measure the im} 

over the range it 

the ta accordingly 


Besides 


compe ic 
stage, each channe 


output 
double triode which acts 
amplifier and phase inv 


12AH7 resistance-coupled a 
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The voltage out;#ts at the two plates 
of the 6N7’s must be 180° out of p! 
to feed the 2A3 grids. The phase inver- 
sion is obtained by tapping a voltage- 
divider circuit connected in the plate of 
the first half of the 6N7. All three chan- 
nels are similar in this respect. Poten- 
tiometer R6, in series with R5 and R7 
and shunted by C8, acts a tone 
equalizer for the phase-inverted voltage. 
Adjusting R6 balances the signal volt- 
age on the grids of the two output 
tubes. Once the adjustment is made, 
the potentiometer is locked. The volume 
control for each channel is in the grid 
circuit of the first half of 6N7 
tube. 


ase 


as 


each 


The input circuit 

A 12AH7 voltage-amplifier stage pre- 
cedes each of the 6N7 phase inverters. 
Each of these stages has a 100,000-ohm 
resistor in both the plate and cathode 
circuit to make up the total load of the 
tube. The resistance in the cathode gives 
the stage a large degree of negative 
current feedback. Further negative 
feedback is obtained through a plate- 
to-cathode network consisting of R3, 
R4, C5 and C6 in the treble channel and 
similar networks in the other two chan- 


12 12AH7-GT (3) 


C$ =R3 


7 


’ 
.008 
172 12AH7-GT 
205%, 100K 
COMPENSATED 
VOL CONT 
RI 


Ll 


RPU=RADIO OR XTAL PICKUP 
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Fig. 1—Schematic of the three-channel amplifier. While the 
circuit is rather elaborate, the use of three channels pro- 
vides full control over the entire audio spectrum. Metering 
optimum performance. 


circuits for 
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In the treble and bass channels 
these serve also as frequency-discrimi- 
nating circuits by the addition of C7 
and C9. With R3 and R8 made variable, 
the low frequency turnover and the 
high-frequency roll-off may be preset 
at will. The diagram shows another 
feedback loop to the grid of this stage 
from the secondary of the output trans- 
former. A 100,000-ohm resistor is in- 
dicated in this loop, but the actual 
value will depend on the impedance of 
the speakers used, and a little cut-and- 
try may be necessary. 

The leftover half of the 12AH7 volt- 
age amplifiers is used a common 
stage to feed all three channels. The 
plate and cathode resistors of this stage 
have a relatively low value and the 
cathode is heavily bypassed. The output 
of this stage may contain voltages of 
higher than audio frequencies, and these 
must be filtered out. The choke-capaci- 
tor filter L1-C4 this purpose. 
L1 should not be than about 80 
mh and the capacitor should be about 
001 wf. 

The input circuit to this common pre- 
amplifier stage has the over-all volume 
control R1 as well as a record equalizer 
made up of R2, Cl, C2, and C3. A loud- 
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neis, 


as 


serves 


less 


6N7 (3) 
100K 
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Audio 


ness control 


2-megohm 


nothing more than a « 


trol which 
highs 
level. 


AC 
and lo 
Rl 
level 
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volume 
not 
design 

control 
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vol 
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ime 
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then 
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lat 


constru 
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bal 
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the an 


edit 


commercial product (1 


has a good character 


j 


pose. However, this cont 
ment that can be omitte 


The magne 
Pickering wh 


tic 
ich 


Pick 


amplifier through an 


The two 
former 


pri 
(in 


phone cable transformer 


are connected 


this 


nary 


In 


Cast 


series 


a 


are connected in parallel 


are too 


feeds directly to the gric 


predominant 


preamplifier, which is 


to suit the pickup-transformer co 


tion. 


These changes 


c 


removing the resistance-« 
work in the input 


fier, and 


between the 


2A3(6) 


H7VAC 


establis 


two 


ght 








with the 
tion. 
Because 2A3’s in push-pull must be 
carefully balanced best results, the 
circuit that the 
adjustable on each pair of output tubes 
and the plate voltages are metered for 
making The 


connected measure the 


}60,000-ohm, .001-uf combina- 


tor 


is designed so bias is 


the adjustment. meter 1s 
to voltage 
drop across both halves of each of the 
three output transformers. (This method 
» two halves of the out- 
f equal 
istance. This is usually the case 
ith 


transformers. 


d.e. 


assume 
put tr 
d.c r 

only W 


primary have 
expensive types of 
Measuring the 
more accurate because 


the more 
output 
plate current is 
changes in the voltage drop will be 
for fairly large changes in 
editor) 


small even f 
piate current 

The heater supply for the 
12AH7’s and the 12SC7 is direct 
rent. The heaters of these tubes are put 
in series and form part of the self-bias 
the 2A3’s. By this simple 
expedient, circuit two jobs. 
Direct current the heater is im- 
portant in these early stages to keep 
hum at 


two 


cur- 


resistance for 
one does 
for 


] 


a low level. 


Power supplies 
The power supply for the amplifier is 
built on a separate chassis, as indicated 
by the photos. The two chassis for the 
amplifier and power supply are each 11 
17 x 3 inches. These are mounted side 
side on a steel frame and a single 
inch metal panel, 12 x 37 inches, 
holds the meters, pilot lamps, and all 
controls. 
The normal plate-current drain of the 








under the chassis 
for each 


The wiring 


ground points, one channel. 





is neat. 


amplifier is about 250 ma, so the 
transformer should be 
plying at least this current with a little 
to spare. We had 
available when building the 
used two transt 
hookup shown in Fig 
filaments are 

and with the 

power transformer. 
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The layout 

The front pane] photo shows the lay- 
of switches, and controls. 
The power supply is behind the left side 
of the panel. The a.c. and the 
plate-load-current me at the top 
of this half of the panel. Three fuses 
and two pilot lights are in a row at the 
bottom, and halfway up ON-OFF 
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Fig. 2—Circuit of the power supply of the amplifier. One transformer may be 


used to replace the two shown if 


its current rating is sufficiently high. 
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Audio Feedbaek Design 


By 


GEORGE FLETCHER COOPER 


N THE earlier articles of this series 
we have seen how the use of negative 
feedback makes the properties of an 

depend more on the be- 

havior of a passive network than on the 
the amplifier itself. 
the “passive network” is usually just 
with no distortion 
and no frequency dependence, the over- 
flat distortion-free 
response. Very often, though, that in it- 
self is not enough. For most readers, 
though not for most amplifiers, the 
probable load is a loudspeaker: If you 
get the cone vibrating nicely and then 
cut off the input you have a coil moving 
in a magnetic field and thus acting as 

a generator, so that the impedance seen 
by the coil looking back into the am- 
plifier is important. I freely 
that I have never discovered just what 
musical instrument can produce the 
sounds which make this important to 

the hi-fi boys; but that un- 

American, not cricket, or like ordering 

a certain soft drink in a Bordeaux bar. 

Right or wrong, output impedance 
control is usually considered part of 
the job of a feedback amplifier. In quite 
a different connection, so is input im- 
pedance control. The commonest ex- 
ample of this is in voltmeter and oscil- 
loscope amplifiers, when we wish to 
avoid loading down the circuit to which 
the amplifier is connected. Nine times 
out of ten a cathode follower, which is 
just a stage with a feedback 8 of 1, 
is used, 

3efore we consider the amplifier as 
a whole, it is rather instructive to see 
what happens to a single tube with 
feedback. For an example which is rea- 
sonably typical, I have drawn in Fig. 
1 the characteristics of a 6AQ5 tube: a 
miniature which will give you 3-4 watts. 
It is a pentode, and at the standard 
working point, E E 250 volts, 
E 12.5 volts, I 45 ma, the trans- 
conductance is 4,000 umhos and 
the impedance about 50,000 ohms. This 
last figure is the real problem: the op- 
timum load is 5,000 ohms, so that if you 
transform down to use a 15-ohm loud- 
speaker, the speaker will be looking 
back at 150 ohms. It might as well be 
an open circuit, as far as damping down 
speaker resonances goes. 

Let us see what happens to the tube 
characteristics if we apply negative 
feedback. To make the calculations 
easy, let us apply feedback of 49 of 
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amplifier 
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confess 
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Part VilI—Negative feedback as a 


regulator of both 


the plate voltage to the grid. Starting 
at the point E, 10, E 500, let us 
reduce E, to -5 volts; then if E 
by 50 volts we shall feed back 
to the grid, and we shall be on the same 
E, line as the starting point. Similarly, 
the point E, 10, E 300-100 is on 
this E, 0 line. 

The resulting characteristic is drawn 
in Fig. 1: I've drawn the feedback tube 
curves as broken lines. Forget that I 
said we had a pentode and you will see 
that the new characteristics are those 
of a triode, with an impedance of 2,100 
ohms at the original working point. If 
you’. connect this plate-grid feedback 
around a pentode and put it in a black 
box, anyone measuring the character- 
istics will think they have a _ triode. 
There is only one difference: you can 
swing this triode down to a plate volt- 
age of 50 without running into grid 
current; the corresponding limit when 
the screen and plate are joined together 
is about 170 volts. 

The results of Fig. 1 are well worth 
a closer study. In the area below E 0 
there is no grid current, because the 
feedback circuit will be an a.c. coupling. 
A pentode with negative feedback of 
this kind has the same characteristics 
as a triode, including the triode positive 
grid region, but you can work over the 
whole set of characteristics without 
grid current trouble. I this be- 
cause I have just had a letter from a 
British reader who doesn’t believe that 
tetrodes can sound as good as triodes. 
Cast your eye over those curves, they 
better than triode curves! Maybe 
we should call the feedback triode Bit- 
ter Rice. 

We can, to some extent, reverse this 
effect. A typical triode characteristic is 
shown in Fig. 2. This triode has a mu 
of about 50, and an impedance of about 
20,000 ohms. By putting in a cathode 
resistor of 2,000 ohms we can make a 
change of 1 ma in the plate current feed 
back 2 volts to the grid. The effect of 

shown in part by the broken 
lines on Fig. 2. These are part of the 
characteristics of a “black box” tube 
having an impedance of about 105,000 
ohms, which is getting on toward the 
pentode class. If you need a pentode, 
and only have a triode handy, this. is 
one way of making the circuit think it 
sees a pentode. 

These two examples of modified tube 
characteristics have been considered 


drops 


5 volts 


stress 


are 


this 1s 


impedance of an 


output and input 
amplifier circuit 





Fig. 1—Negative feedback from plate 
to grid makes the 6AQ5's characteris 
tic (shown in solid lines) look like 
those of a triode tube (broken line 


Fig. 2—Negative current feedback will 
alter the curves of triode so they 
will take on the high-impedance char 
acteristic of a pentode (broken line 


= 


Fig. 3—Voltage feedback network used 
for calculating the output impedance 


because they provide a usefu 
ground to the general discussion 

plifier impedances. Ultimately any 
plifier can be considered as a 4-tern 
network in a box, and if you don’t 
inside you cannot be certain that 

not just one tube, with a transcondu 
tance of 1 amp/volt, perhaps! Now we 
“an turn to the general amplifier ci 
cuit. Fig. 3 shows the general voltage 
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feedback 


circuited 


amplifier, with input short- 
and output connected to a 
generator. This generator produces a 
voltage E, at the output terminals, and 
the current flowing into the amplifier is 
1.. The amplifier itself has an imped- 
ance of R, and an open-circuit gain, 
E./ E, of K,. Notice that we are using 
now the open-circuit gain, which will 
be quite a lot higher than the usual 
loaded gain. For a triode the difference 
is 6 db, but for a pentode or tetrode it 
may be much more. The feedback net- 
work £8 is assumed to be of such high 
impedance that it does not affect the 
impedances 

In the output 
equation: 


mesh, we have this 
E,-E I,R 
Now E KE, and since the only 
input is that provided by the feedback 
network E BE, or, indeed, -BE, 
since E, and E, are the same here. 
Thus E, = -K,fE, and we can sub- 
stitute in the previous equation: 
} KBE R 
E, R 
or — = 
I 1+K,B 
Of course E,/I1, is the impedance seen 
by the generator connected to the out- 
put, and if the feedback were absent, 
3 = 0, the impedance would be R,. With 
negative feedback the impedance is re- 
duced by the factor (1 + K.8.). 


a 
wees 




















Fig. 4—Network using current feedback. 


This feedback was voltage feedback. 
We could use a circuit like that of Fig. 
4, in which the feedback voltage de- 
pends on the current in the output cir- 
cuit. To keep the formulas very simple, 
the resistance across which the feed- 
back is picked off will be assumed to be 
small, just as before we assumed that 
the @ network was of infinite imped- 
ance. In calculating this circuit we work 
in terms of current: the amplifier is as- 
sumed to have a transconductance of A, 
under short-circuit conditions, so that it 
produces an output current of A,E, for 
an input of E,. When we apply an ad- 
ditional current of I, we have a current 
of (I, + A,E,) through R.,, so that the 
voltage across the output terminals is: 

E (1, + A,E,) R.. 

The feedback network (including the 
small resistor across which E, is pro- 
duced) delivers a voltage BI, to the in- 
put terminals, and since the input has 
no other supply E BI... 

Thus E (I, + A,AI,)R,. 

The admittance seen at the output is 
I_/E, and is 

1 1 
—_ ~~ —— 
R, 1+A,8 

If there were no feedback (8 = 0) 

this would be just 1/R,. With current 





negative feedback, therefore, the out- 
put admittance is reduced by the factor 
(1+ A,B). This means, of course, that 
the impedance is increased by this fac- 
tor. 

It must be noted that 
is not the same as the K, we have dis- 
cussed, and it is not the same as the 
factor K in the (1 + Kf) term we used 
in the distortion and gain effects in 
earlier articles. This means that we 
must make a separate calculation when 
determining the output impedance. 
When using voltage feedback we must 
use the equation 


the factor A, 


uR 
M - 
R+R 
for the gain of the last stage in deter- 
mining the gain factor K, but M u 
for the impedance factor K,. If, how- 
ever, the feedback network uses re- 
sistors of normal value, we may find it 
more accurate to write 


M —— 
where R’ is the input impedance of the 
feedback network. We also ought to 
bring the output transformer losses into 
R’. Usually this means that K, is about 
3 times the usual value of K. 

By using positive feedback, the term 
(1 + K,8) can be made less than unity. 
Thus, positive voltage feedback in- 
creases the output impedance and posi- 
tive current feedback reduces the out- 
put impedance. We can mix positive 
voltage feedback and negative current 
feedback to give a very high impedance, 
for example, without losing too much 
gain. I should like to devote a lot more 
space to this, but it is of rather re- 
stricted interest. As examples of what 
can be done, I may say that I have one 
small amplifier, using a 12AT7, which 
has an impedance, at the high side of 
the output transformer, of something 
around 5 megohms. This is better than 
pentode performance. Another ampli- 
fier, using pentodes, gives an imped- 
ance of 0.1 phm when designed to work 
into a 25-ohm load: this uses positive 
current and negative voltage feedbacks. 
There are good reasons for these de- 
signs: the pentode is needed to get 
power at low supply voltage, the 
12AT7 to get gain from a single bottle, 
and the extreme impedances are 
“musts.” 

The circuits for giving voltage and 
current feedback are summarized in 
Fig. 5. F is the feedback voltage in 
each case, and a, b, ¢ are voltage feed- 
back, d, e, f are current feedback. The 
table is a summary showing whether 
the feedback should go to cathode (k) 
or grid (g) of an earlier stage to be 
negative or The plus signs 
show positive feedback, the minus signs 
negative. Thus in a 3-stage circuit you 
must feed back from cathode to cathode 
(circuit d) or from anode to grid (cir- 
cuit e) to get negative current feedback. 

For the sake of completeness I must 
mention the bridge feedback circuit. In 
this the feedback does not affect the im- 
pedance, but having mentioned it I 


positive. 





should add that I have never seen it 
used. Tube impedances are not so con- 
stant that anyone wants to keep them 
unaffected. 





e 


Fig. 5—Skeleton circuits showing six 
ways to pick off feedback F. The first 
three, a, b, and c, are voltage feed- 
back; the others are current feedback. 


Now let us consider the input imped 
ance. A typical input circuit is shown 
in Fig. 6, and although I have shown a 
resistor between grid and cathode, this 
could be a more complicated 
The biasing arrangements are also 
lected. In this circuit, the input to the 
amplifier section K is V,, and the volt- 
age developed by the feedback circui 
is V, KBV,. We must have 
E E. + E (1+ KB) E 
and from this we could deduce that the 
gain would fall by a factor ( KB) 
when feedback was added, because we 
now need an input of E, to produce E 
at the grid. 

The current which flows through R i 
given by 


impedance 


neg 


E,/R = E,/R(1 + KB) 

So far as any circuit connected to 
the input can tell, this current is pro 
duced by E,, so that the imped- 
ance is 


input 


Table for Feedback Connections 


No. of stages Circuit of Fig. 5 


= 
k 

k 
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. 


Circuits b and f depend on transformer sense 
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The impedance therefore has been in- 
creased by a factor (1 + Kf). 
be 10 to 100, so that a resi 
megohm, which is all we 


This may 
stance of 1 


can orma 


use because of gas current 1 he tub 
looks like 10-100 


ternal circuit. The input capacitance 


megohms 


reduced, too, which is important if you 
are using a crystal pickup. Notice, how- 





f 


ie $€2 





Fig. 6—Amplifier 
series-connected 


input circuit having 
feedback at cathode. 


ever, that positive feedbac! 
reduce the inpu 
then (1+KQA) is less 
alternate way of 

shown in Fig. 7. The current 


nection will 
since 
An 


feedback i 


than 


connecting the 


h flows into this 


have 


KE 


lore 


K1R 


nh we rearrange 
(R, + R, + KBR,) 
giving 
E 
~ R, 4 ‘ 
I 1+ Kf 
The R, term is the impedance of the 
external generator, so that the input 
impedance, R. without feedback, is re- 
duced by the factor (1 K) with neg- 
ative As before, if the feed- 
back is this is an increase in 
input impedance. I have seen no uses 


feedback. 


positive 


Racca antl 





Fig. 7—A parallel hookup for feedback. 


for this particular connection described 
anywhere, but it would seem to be quite 
possible to apply negative feedback to 
the cathode and positive to the grid to 
produce an extraordinarily high input 
impedance. The negative feedback 
would stabilize the gain so that the 
term (1-—KQ) in the positive feedback 
equation could be made quite small. 

It has been claimed by Griffiths 
(Wireless World, March, 1950) that 
using Fig. 7 one can get more distortion 
reduction than loss of gain, mainly as 
a result of changes in the matching con- 
ditions at the input. I have not exam- 
ined his results carefully, but I do not 
like using this circuit since the input 
impedance depends on the value of K. 
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wiring the unit: (1) Return a// grounds 
to one point on the chas » 42) Wns 
shielded 
dadlagram., 
ocket for the 
switch must 


when 


leads at 


(3) 


point shown on the 
cushioned 


The 


P 
insuiat 


Use a shielded, 
12AX 


have 


range 


cerami 





heater and a.c. 
and 


(5) Twist 
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varies with line voltage. When a resis- 
substituted for the choke, the 
meter is unstable when the signal volt- 
age is near the fundamental, 
or subharmonic of the line frequency. 
(10) Mount the unit in a metal 
To adjust the instrument, break the 
B-plus line at A, insert a 50- or 100-ma 
meter in series with the plate of the 
top 0A2 and the slider on the 2,500-ohm 
resistor. Set the slider for exactly 30 
ma through the meter. Remove the and adjust R2 so 
meter and re-connect the B-plus lead. actly full scale. Vary the 
Set the range switch to 100 volts. Ad- to 10 in 1-volt steps. If 
just R1 to approximately one-half scale cramp at higher 
and R2 to one-quarter scale. Do not plug triode is overloading 
in the probe. ting of R1. 
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Fig. 1—Positions of 
human and electrical 
yoeal organs pronounc- 
ing the phonetic “u.” 


TO LUNGS 
(Power) 


Fig. 2—Both human and 
electrical organs dre 
“wider open” enunciat- 
ing the sound of “a.” 


A closeup photo of the equipment. The tongue hump and lip opening sliders are 


in front, and the contacts for the sliding cavity 


shorteners project on top. 
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This 


electrical 


analog of 


the human vocal apparatus 


produces good vowel sounds 


By ERIC LESLIE 


E ALL used analogies when 
Current 
flow was illustrated by water 


we learned radio 
flowing throu 
a reciprocating pump a alternat- 
ing current Radio 
waves repre- 
sented by a stone thrown into water. 
Tesla even devised an “oscill with 
a weight for inductance and a spring 
for capacitance, with steam (from the 
building’s heating circuit) as the source 


was ill 


were (all too simply) 


ato 


of power. So successful was the analogy 
that it not only oscillated furiously at a 
frequency set by the spring tension and 
the weight, but could 
furnishing power for 
appliances. So we 
tricity and 
with each phenomenon 
help of familiar mechanical 

As we learned more about electronics 


“loaded,” 
workbench 


through 


ilso be 
smail 
went elec- 


radio, gett acquainted 


new with the 


analogies. 


some of these phenomena turned out to 
be far more 
used to explain 
means 
should reverse, engineers 
should study the vibrating 
weight at the end of a spring with the 
help of an analogy. 
Radio engineers found it worthwhile to 
break down the mass, compliance, and 
friction of a loudspeaker into induct- 
ance, capacitance, and resistance, when 


simple than the analogies 
them. It was by n 
that the 
and that 


action of a 


surprising analogies 


electrical circuit 
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mechanical actions in terms of 
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eal circuits with mathemat 
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mass, etc. The same applies a 
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anal 
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and L. O. Schott of the B 
Laboratories, an organi 

makes study of the human 

human speech one of its chief acti 
Since the human vocal apparat 
represented with an e 

they decided to set un and 

from oscillators which produce signals 
electrically equivalent in frequency and 
composition to those produced by the 
vocal Then if its 1 
turned into sound by a 
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sounds similar to those of the human 
voice should be produced. 

Several attempts to synthetize speech 
sounds have been made (see “Manufac- 
tured Speech,” Rapio-CRAFT, August, 
1939, for a description of the voder, or 
vocoder). Voice sounds were analyzed 
into their frequency components with 
a series of bandpass filters, like those 
shown in the illustration of visible 
speech equipment on page 235, Rapto- 
CRAFT, January, 1946. Then the fre- 
quencies which appear in a given sound 
were picked out 
of tone 
correct 


usually from a bank 
the 
the 


generators—and mixed in 


proportions to produce 
sound, 

That method dealt with the 
hodied sounds, without reference to the 
mechanism which produced them origi- 
nally. Dunn and Schott started out with 
the opposite approach, to produce an 
electrical analog of just that 
producing mechanism. 

The human vocal apparatus, consist- 
ing of the throat, tongue, and lips, can 
be represented by a cylindrical cavity 
about a square inch in cross-section and 
about five inches in length. The area 
and length of this cavity can be varied 
to some extent by the speaker's throat 
muscles. Its size and shape is still 
further modified by the back and tip of 
the tongue, and by the lips, any or all of 
which may be moved to pronounce a 
given sound. 

The most exact analog of the human 
vocal apparatus would be a section of 
transmission line, with inductance and 
capacitance distributed along its length. 
A section of waveguide might be even 


disem- 


speec h- 
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But at 
would 
so lumped constants 


more exact. voice frequencies 


models be too big to con- 
struct, 
capacitors) are used. 


The vocal cavity is represented elec- 


such 


(coils and 


trically by 24 sections of transmission 
line. The end 
shown in the schematic. 
cut off or added at either 


(or both) of the electrical cavity, 


sections of these are 
Sections can be 
tront or rear 
vary- 
ing the timbre from that of a baby to 
the 

Two variable 


voice of a bass singer. 

inductors the 
tongue hump (back of and 
tongue tip. The tongue hump divides the 


serve as 


tongue ) 


cavity into two parts, as the real tongue 
hump tends to do in speech, A similar 
inductor acts as the lip opening. High 
inductance in these circuits is equiv- 
alent to constricted throat passages and 
narrow lip opening; lower inductance 
represents wider vocal passages and a 
more open mouth. Fig. 1 is a represen- 
tation of the human and electrical vocal 
tract while pronouncing the phonetic 
“u” (as in “rule’). Fig. 2 is the posi- 
tion while pronouncing the vowel ‘‘ah.” 
(The drawings were made before the 
forward tongue hump had been added 
to the circuit.) 

The “larynx” and control circuits 
appear at the left end of the schematic. 
A sawtooth oscillator and “white-noise” 
generator provide, respectively, the 
electrical equivalents of voiced and un- 
voiced sounds from the vocal cords. An 
important part of the circuit is the 
inflection control. The human voice does 
not maintain exact pitch while pro- 
nouncing even short vowel sounds, and 


Audio 


The complete schematic. The cavity sli 
ders close modified telephone jacks 
and the tongue and lip sliders travel 
between contacts which are spread by 
them to make a good electrical contact 
vowel soun 
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is automatically 
As the 
phere above the ea 
difficulty with 
ically transmitted 
netic announced 
manufactured by United 
the Navy’s Bureau of Ordnar 
Weighing only 46 pounds, the n 
can record 200 of inforr 
simultaneously and continuously 
tape is led into an armored cy 
that withstands the shock 
into the ground. The tape, played 
through a transcriber, enables pers« 
nel to make graphs of air pressurs 
temperatures, and so on. The 
was developed by the Armour Researct 
Foundation. 
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U. H. F. is The Keynote 


of Annual I. 


ADIO engineers look to the annual 

I.R.E. conventions and exhibitions 

for a key to the future of 

tronic development. This year's 
meeting indicated plainly that the im- 
mediate future of electronics is in the 
higher frequencies. Equipment and dis- 
cussions aimed at u.h.f. television broad- 
casting and at other commercial and 
military uses in the ultra-highs sig- 
nalled that trend unmistakably. 

One of the first signposts pointing 
toward the ultra-highs was the ceramic 
triode announced by General Electric, 
i.lustrated in Photo A. This tube, only 


} 
eiec- 


Photo A—The new ceramic tube by G-E 
which has an output of 1 kw at 900 me. 





Photo B—G-E Engineer H. M. Crosby is 
adjusting the u.h.f. velocity modulated 
tube which operates at around 500 mc. 


R. E. Show 


8 inches long, will operate at 1 kilowatt 
output up to 900 me. It is designed to be 
used, like the lighthouse type receiving 
tubes, in a special cavity built for it. 

The same company, in co-operation 
with Varian Associates, approached the 
ultra-highs from the opposite direction, 
with a velocity-modulated tube. These 
tubes, best known under the Sperry 
trademark Alystron, are normally built 
for centimeter waves, and the spectrum 
between 500 and 1,000 me looks like 
very low frequency to them. But, as it 
up into the ultra- 
highs with conventional tubes by mak- 
ing them smaller and reducing element 
spacing, so by building bigger it was 
possible to get down into the u.h.f. tele- 
vision band with a velocity-modulated 
tube. The result is shown in Photo B, a 
picture of the big tube in place in an 
experimental transmitter The two 
large cylinders that look like coiled wire 
are just that. They are focusing coils 
to control the beam of el 
“drifts” down the tube in 
velocity-modulation style. 

On the receiving end, the little mag- 
netron described in our January issue 
appeared with means for tuning it over 


was possible to get 


ectrons as it 
regular 


a band comparatively wide for a magne- 
tron. Acting as a 
1s expected to do for 
what the bigger tubes just described 
will do for transmission. A demonstra- 
tion setup, with the tube, tuning equip- 
ment, and a meter to show output 
against frequency, appears in Photo C 

Still another future aid to 
u.h.f. television and other receiving cir- 
cuits miniature traveling-wave 


receiver oscillator, it 
u.h.f. reception 


possible 


was a 


Photo C—Another G-E showpiece was 
the miniature magnetron for u.h.f. TV. 
Here H. W. A. Chalberg makes an 
adjustment on a demonstration circuit. 





tube (Photo D) described 

Adler of Zenith. Means of a} 
standard receivers to u.h.f. were 
discussed. A paper on a u.h.f. converte 
for standard television 
read by B. F. Tyson of Sylva 
described it as a low-cost design, 
adequate performance, which 
serve a useful purpose in the 
years of u.h.f. television 


receivers 


broadcasting 


For the audio man? 


Another component that may 
revolutionary applications is the 
matron, described by E. O. 
RCA Laboratories. The Plasmatr 
a gas tube that will respond to at 
low-frequency radio signals. The 
of this tube is in its two cathodes 
regular cathode and anode have 
tively voltage 
shown in Fig. 1. An auxiliary 


Johnso 


low between 


Photo D—Miniature traveling wave tube 
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APPROX 














o- 4h 
BIAS 


Fig. 1—Diagram of a Plasmatron in a 
series feed hookup. Note two cathodes. 
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New Design 


is operated at about 100 volts negative singing commercials were treat 
to the main cathode. Electrons from this _ silencer cut them off like spee 
cathode ionize the helium gas in the Jones explained that since the 
tube. Two modulation methods are pos-  tiser was especially interested in gx 
sible. In Fig. 1 the signal is applied in his message across, the enunciat 
series with the auxiliary cathode, and singing commercial was so clea 
the varying electron stream from that careful a; to be more like spe¢ 
cathode changes the conductivity of the music, and was silenced, thoug 
ionized gas, or plasma, between main nary songs were not cut off 
cathode and anode, thus varying the More was heard on the G-st 
current in that circuit as well. Fig. 2. fantastically wide-band and ine 
illustrates the second method. A grid is high-frequency transmission 
inserted between main cathode and _ nally reported in Raptio-ELE« 
anode, with the auxiliary cathode still May, 1950, and further de 
ionizing the gas. Due to low plate volt- Samuel Freedman’s article, pag 
age and the tube design, the grid does this issue. Latest applicat 
not lose control, but compels the main G-string antenna’ mast 
cathode-anode current to follow an Photo E. The signals trave 
input signal. surface of the mast rather 

The new tube is still in the experi- a cable, then are reflected 
mental stage, but very interesting ap- flat plates, which, mounted :¢ 
2—Plasmatron circuit using grid. plications suggest themselves Most the waves in a horizontal d 
exciting is the possibility that it might 
match a loudspeaker without an output Miniaturization methods 
transformer, the Plasmatron working More progress was show? 
directly into a voice coil. miniaturization. The Bureau of 


peeeniatngieinll 
| 
‘ ards showed a 1?2-tube receiver fo 
| Single-ended push-pull craft use which tunes from 190 
5 A single-ended push-pull amplifier ke and has 2 135-ke i-f. Its size 
was another paradoxical-sounding de- graphically in Photo F, where 
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vice. Described by Arnold Peterson and beside its well-known World W: 
Donald B. Sinclair of General Radio Co., equivalent, and the interior 

it is a true push-pull stage, as shown in _ tion is shown in Photo G. 

the simplified diagram, Fig. 3. The two The Signal Corps exhibited an “ 
tubes are in series across the d.c. sup- sembly” system of miniature 


J ply and the load is connected between tion which is almost the revers« 
—_4—__._ 4.» 





the junction point of the two tubes to printed circuit. The circuit is dri 
the plate supply. In practical circuits a copper-foil covered ceran 
this is done with the help of a special Then the undesired parts are et 
output transformer, with separate 
windings through which the screens of 
pentode amplifiers may be fed. The 
grids of the two tubes are fed 180° out 
of phase, in true push-pull style. 
The advantage of the circuit is that 
it has a very low output impedance 
between 200 and 300 ohms with high- 
perveance tubes. It is conceivable that 
high-impedance voice coils might be 
designed which would permit this cir- 
cuit to operate without an output trans- 
former. The circuit maintains the ad- 
vantage of push-pull cancellation of dis- 
tortion, and in addition is able to supply 
a single-ended load. Photo G—The miniature set's insides 


Fig. 3—Single-ended push-pull circuit. 


Strangely enough for an organization 
whose members depend to no small ex- 
tent on commercial broadcasting for 
their living, the paper which received 
the most lively reception was the Practi- 
cal Speech Silencer described by R. 
Clark Jones. The paper was sponsored 
by the Polaroid Corporation, though the 
device is Mr. Jones’ personal invention. 

Photo E—The G-string u.h.f. antenna. No details were available pending ap- 
plication for patent, but the designe 
made it known that the equipment de- 
pends on the abruptness of the sounds 
in speech as opposed to the more con- 
tinuous character of a musical program. 
A few clearly enunciated syllables suf- 
ficed to cut off the program, which 
started again after a few bars of music. 
Demonstrated with recorded segments 
of radio programs, the instrument 
brought howls of applause from the 
assembled engineers. 

Photo F—Miniature aircraft receiver. An interesting feature was the way Photo H—The miniature d.c. amplifier 
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RECTANGULARS 


You get THE ORIGINAL. [he studi 
rectangular tube is Hytron’s baby 
designed screen matches the 4 by 
ratio of the studio picture. Quite natur 
Hytron’s 


} 
most popular picture tube. 


B You get UNIFORMITY, Hytron’s new pic 
tube plant is the most modern in tl 
It was designed especially to mass 
Hytron studio-matched rectangulars of 
dependability. 


You get A COMPLETE LINE, Hytron off 
you 14-, 16-, 17-, and 20-inch studio-1 
rectangulars. All the popular recta I 
(and the popular types of round tubes too). 


4) You get THE QUALITY LEADERS DEMADP 
Nine out of ten leading TV set makers ch 
Hytron. More and more leading 

ADMIRAL + AIR KING + BENDIX + CROSLEY - EMERSON dealers pick Hytron. Because 


HALLICRAFTERS + HOFFMAN + MOTOROLA . NATIONAL ee Se eee 


OLYMPIC + SENTINEL * SETCHELL-CARLSON + SPARTON more brilliant pictures.” Demand this s 
‘ serfo ance fo vourself. Demand ori 
STROMBERG- CARLSON + TRAV-LER * WESTINGHOUSE Snemaenper a Reet Me tar peony 
AND OTHERS 


LEADING TV SET MANUFACTURERS PICK HYTRON RECTANGULARS: 
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eaving the circuit in copper lines. Com- 
ponents are attached along these lines 
by pushing their leads through pre- 
fabricated holes in the plates, and the 
whole dipped in solder, to produce a 
rugged unit of excellent 
ductivity and extreme ease of assembly. 

The miniature high-frequency d.c. 
amplifier of Photo H is the result of 
normal miniaturization plus 
the parts. The old-t 
ventional amplifier, beside it, 
least 240 parts, whereas the 
requires only 35. The ampl 
described by E. L. Crosby, Jr., of 
dix Radio, who pointed out that the 
which made this 
addition to making 


reduced the 


small, con- 


reducing 
ype con- 
uses at 


number of 
new one 
ifier was 
Ben- 
new 
circuit technique am- 
plifier 
the amplifier 


possible, in 
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New Tubes 


As electrostatically ised 
will making their 
in more and more new 
televisers, it 
review their characte 
Three models are now or will soon be in 
production by major tube manufactur- 
ers, the 14GP4, 17FP4, and 20FP4. 
These tubes do not use ising mag 
nets, but have a sign 
which allows the 
with a  zero- 
potential. 

The voltage is about 25% 
of the anode potential. It can 
be obtained from a bleeder across the 
high-voltage supply. This is generally 
unsatisfactory because the added drain 
on the h.v. rectifier will the pic- 
ture tube voltage and the regulation is 
A better method is to use a sepa- 
rate rectifier, fed from the horizontal 
output tube plate. Circuits for doing 
this appear in the May issue of RapIo- 
ELECTRONICS on page 27. 

The Rauland company has announced 
another electrostatically focused picture 
tube type which 150 to 350 
volts for focusing, but technical data is 
not yet available. 

A new secondary emission, band 
amplifier tube having a transconduct- 
ance of 25,000 micromhos and for use at 
frequencies up to nounced 
by National Union. as type 
5857, the tube is contained in a minia- 
ture envelope with a 9-pin base. It is 
also useful as a square wave generator, 
providing rise times on the 
.005 microseconds. 

The construction of 
that the electrons pass through the 
grids in the usual manner and then 
strike a dynode. Here, through second- 
ary emission, the current is increased 
by a factor of four and proceeds to the 
plate. In a sample three-stage, stag- 
ger-tuned amplifier, 20 me wide and 
centered at 100 mc, these tubes produce 
an overall gain of 1,200. The same 
cuit using 6AK5’s has a gain of only 
47. The tube is intended for radar use 
and other special applications, where 
its high cost is not important. 

RCA has a new flying-spot cathode- 
ray tube, the 5ZP16. It is designed for 
high-quality video signal generators. A 
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chances of component failure 
fewer the parts, the fewer 
tunities for component 
signed at present for 
fier may find 
higher frequencies. 
The most striking 
that a visitor to the 
we are still 
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advantage that the pi 


e 5ZP16 flying-spot cathode-ray tube 


ANODE (P) CONNECTED TO 

INTERNAL COATING. EXTERNAL 

COATING MUST BE GROUNDED 
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Basing diagrams of the two new tubes 
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Photo of the secondary emission tube 


changed at will and has a _ halftone 
fidelity like that of photographic filn 
This tube supersedes the 5WP15 
new equipment design. 
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PAL TRE MATHRAL AMTERMEDIATE SHAMING ® 


LEASANT, visual-comfort, continuous viewing without eyestrain can only be 

had on a picture tube screen that has neither “tints” nor color to befog the 
picture. A “yellow” or a “blue” screen tube compels the viewer's eyes to com- 
pensate for the inequalities and exaggerations in picture tone values, such as 
muddy “off” blacks and glarey or tinted highlights. Anyway you look at it, this 
causes eyestrain. 

That is why SHELDON was the first to standardize on a “black and white” 
screen. Its picture tube screens cause NO EYESTRAIN and NO GLARE ... they 


give the utmost in picture quality. 
SHELDON ELECTRIC CO. 


To You in the Television Industry, | A Division of ALLIED ELECTRIC PRODUCTS INC. 
TRY A SHELDON TUBE IN YOUR 68-98 Coit Street, Irvington 11, N. J. 
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Four-Band C. W. Ham Transmitter 


Plug-in coils in the final stage select am- 
ple output on 15, 20, 40, or 80 meter By I. QUEEN 


bands, eliminating complex bandswitching 


HIS transmitter operates 
eral ham bands with 
cated switching. It is based 
excellent ( lapp or series-t 
cillator. Except for the final } 
age, all grid, filament, and pl! 
supplies are self-contained 
1) The v.f.o. (6AK5) resonat 
80-meter band. A screen-grid 
(6SJ7) follows, also on 80. Next 
broad-band stage (6V6) tune: 
meters. No neutralization 
and there is ample output on 
and 80 meters from this tube. The 
(807) operates straight thre 
either 40 or 80, and it doubles « 
for 20 or 15. Although output 
mum on 40, there is only little 
off at 15, 20, and 80. The out} 
is chosen by plug-in coils 
The oscillator is built wit} 
x 5-inch metal box without toy; 
tom covers. This box is screws 
neath the 15 x 7 x 3-inch trar 
chassis. When the chassis bott 
is put in place, the oscillator 
pletely shielded. Only the 6AK5 « 
outside the box and this is shielde 
For best results L1, the os 
transmitter panel. The meter reads the 807 grid current and power input. must have high Q and be rugg 
After trying several we came ac 


OUTPUT TUNING 


METER Sw 


power amplifier coil (7-9 me) 
BC-459. This proved excellent 
POWER job and is available at very A 
TRANS surplus. The coil is a variomet 
outer winding has heavy 
grooved ceramic form 1 
diameter. It has 15 turns 
about 7% inch, then a %4 
then 5 more turns. The inner 
of 4 turns is arranged to rotate 
180° and the total inductance: 
able over a considerable rang 
also a slug for fine adjustment 

When the BC-459 coil wa 
the low-frequency end of the 
range came just above 3.5 n 
fore we removed about % turn 
outer winding. The variomete 
is adjusted to reach 3.5 me w 
tuning capacitor at maximun 
high-frequency limit will then be 
3.75 me, or a little more than h: 
band. The limited range is conver 
for multiplying into the other | 
Incidentally, the fourth harmonic 
3.75 me makes a good check 
against WWV at 15.0 me. 

Subsequent minor retuning may be 
done with the slug at the top of the 
coil. It is reached by a long screwdriver 
through a hole drilled through the 

The transmitter from the rear. The plug-in coil marked LA is the output coil L4. transmitter chassis. 
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Superior's New Model 670 


SUPER-METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS CAPACITY REACTANCE 
INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE: 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts The Model 670 in fas 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts male cache toy chad 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts sloctesietic condensers Gt 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 Amperes of 150 Volts 

RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms 


CAPACITY: .00! to .2 Mfd. .| to 4 Mfd. (Quality test The Mode! 670 con 
for electrolytics) housed | in a rug jed $ 

REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 abinet complete ' 
Megohms est leads | ope 

INDUCTANCE: |.75 to 70 Henries 35 to 8,000 Henries SV, $ j ructio 40 


DECIBELS: — !0 to + 18 + 10 to + 38 + 30 to + 58 


vo AM and FM SIGNAL GENERATOR 


SPECIFICATIONS 

R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Megacycles 
MODULATING FREQUENCY: 400 Cycies. May be used for m 
lating the R.F. signal. Also available separately 

ATTENUATION: The constant impedance attenuator is ; 
from the oscillating circuit by the buffer tube. Output impedance 
this model is only 100 ohms. This low impedance reduces ses 
the output cable. 

OSCILLATORY CIRCUIT: Hartley oscillator with cathode f 
buffer tube. Frequency stability is assured by modulating the buffer tube 
ACCURACY: Use of high-Q permeability tuned coils adjusted against 
1/10th of 1% standards assures an accuracy of 1°, on al! ranges from 
100 Kilocycles to 10 Megacycles and an accu- 


racy of 2°% on the higher frequencies. 
TUBES USED: !2AU7—One section is used 
es oscillator and the second is modulated 


cathode follower. T-2 is used as modulator. 
NET 











6C4 is used as rectifier. 
The Model 200 operates on 110 Volts A.C. Comes 
complete with output cable and operating instructions 


TUBE TESTER | 


Tests all tubes including 4, 5, 6, 7, Octal, Lock-in, Peanut, Bantam, Hear ing 2 
tron, Miniatures, Sub-miniatures, Novals, Sub-Minars, Proximity Fuse Types, et 
Tests for shorts’ and “leakages” up to 5 Megohms. 

Uses the new self-cleaning Lever Action Switches for individual element testir 
all elements are numbered according to pin-number in the RMA base numbe 
the user can instantly identify which element is under test. 

The Model TV-1! does not use any combination type sockets. Instead individ 
ere used for each type of tube. Thus it is impossible to damage a tube by 
in the wrong socket. 

Newly designed Line Voltage Control compensates for variation of any 
between 105 Volts and 130 Volts. 


EXTRA SERVICE 


The Mode! TV-|! may be used as an extremely . 
sensitive Condenser Leakage Checker. A relaxa nl gel 
tion type oscillator incorporated in this mode 130 Volt 60 Cycles 
will detect leakage even when the frequency is A.C. Comes housed 
one per minute in a beautiful hand- 
rubbed oak cabinet 
*NOISE Phono Jack on front panel for plugging in either complete with port- 


TEST phones or external amplifier will detect microphonic able cover. 
tubes or noise due to faulty elements and loose exter- 
nal connections. 




















GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RC-6, 98 PARK PLACE, NEW YORK 7, N. Y. 
GENTLEMEN: PLEASE RUSH THE MATERIAL LISTED BELOW: Phone—REctor 2-1677 
QUANTITY MODEL PRICE Nome 

670 SUPER METER 
200 SIGNAL GENERATOR 
TV-11 TUBE TESTER 





Address 
City Stote__ 


(Payment in Full Enclosed) (Deposit Enclosed—Ship Balance C.O.D 
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A bottom 


is tuned to the funda- 
30 turns of No. 
diameter 


The 6SJ7 plate 
mental of the v.f.o. L2 is 
»”» wound on a -inch 
form. C2 sets the band and C3 tunes it. 
One setting of C3 is enough to work any 
narrow band such as 3.5-3.6 me (or har- 


wire 


monics thereof). 

L3 is a Millen slug-tuned coil form 
(No. 74001). It is wound with 32 turns 
of No. 26 wire. The form plugs into an 
octal socket, and the slug should be ad- 
for maximum output near 7 me. 
This may be indicated by a wavemeter. 
Then screw down the shield over the 
coil form. Set the v.f.o. to 3.57 me and 

of the 807. Now 
tuned from the bottom 
shield is in place over the 


justed 


note the grid current 
the coi 1 is 
(since 


6AKS oo 6S 


view. The metal sub-chassis contains the Clapp oscillator 


circuit. 
is equival 
more convenient to calibrate th 
in terms of POWER INPUT 
plate ma. In any case R2 wi 


nt to 50 watts ir 
than merely 
ll depend 


the plate 


upon the meter used as well a 
supply voltage. 

The power supply for the 
tubes is conventional. The trans 
a surplus device, 150- and 
windings. These are connected in series 
for a total of 235 volts, and the &5-volt 
winding is used to supply for the 
final. Two series 
because of the high Regulated 
voltage is applied to the 6AK5 and 
6SJ7. All tubes run relatively cool, since 
they are operated well below maximum 


first three 
former, 


has 85-volt 


bias 
rectifiers are used in 


voltage. 


ratings. 
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Cis I9PLATE MIDGET — @MICA 

Fig. 1—The circuit of the multi-band 
transmitter. The unit is entirely self- 
contained except for the high-voltage 
supply for the final power amplifier. 


top) for maximum current. This will be 
more than ma. When this is com- 
pleted, output will be fairly constant on 
all higher bands. 

A measuring circuit is included to 
measure both grid and plate currents 
of the 807. When the toggle is thrown 
to GRID CURRENT, R1 shunts the meter 
and the scale is 0-5 ma. In the POWER 
INPUT position the meter is shunted by 
R2. The meter scale is then 0-110 ma. 
Since we use 450 volts on the plate, this 


3.5 




















Sw 
+--+ 
HTVAC 








ty 








: 
4 6.3V 
bel 
TSMA RECT 
STO EXT HY SUPPLY 























FROM HV SOURCE £4400 -750¥ 





Tuning and adjustment 


To put a signal on the 
L4. (See tz 
GRID CURRENT. Tune the 
sired frequency. Adjus 
mum meter reading. 
POWER INPUT and turn « 
age to the final. Wit 
meter will show less tha 
when the key is up. The 
almost 50 watts when 
pressed, Tune C4 near 1 
itance and resonate for 
If more power is desire 
setting and retune wit 
antenna disconnected, t 
values will be obtained 
oD 16 


desired coil 


vo mec 

7.0 

14.0 

21.0 
These values 
may 
but 
ated 
The pi antenna 
to any length anten 
straight wire about 30 f 
than 20 feet above 


show thi 


be obtained 


that 


on 


gro 

The oscillator should 
pletely shielded 
especially on the 3.5 me 
in 
Also, C3 


off resonar 


befor 


blocking may result 
ity or chirp. 
eft too far 
l encountered 
feedback. If this proble 
100-ohm 


power leads to 


s being 


or 

the 
did, 
in the final. A 
of fine wire around a 


resistors 1! 


however, 
small ¢ 


und or 


> air, plug 
ible.) Swit 
v.f.o. to the 
t C3 for 
Now 
yn the | 
1 450 vol 
n 15 watts 
> reading \ 
the key 
naximum 
‘a dip w 
d, reduce t 
h C5. Wi 


he follow 


SW 


watt 


at 


any 
maximum powe! 
on the 7.0 me band. 
network w 


na. We 
eet long ar 
a 
alway 


tre 


a 


€ , 
band. O 
poor sigr 
should ne 
ice. N 

here due 


mis 


nay be 


the oscilla 
detect a v 


mJ 
hoke 


-watt 


(25,000 ohms) cured this imr 


Keying the oscillator sk 
on signal quality. 


ioWws Nn 


Winding Data for L4 


Dia 
(inches) 


1/2 
I" 
1% 


Length 
(inches 


4 
'/ 
| 


This transmitter is definitely 


to our early v.f.o. built in 1 


June-July, 1947, RAbI 


erates on mare bands, 


O-CRAFT) 


1S more 


and all tubes run much cooler 


Materials for Transmitter 


Resistors: |—47; |—330 
1--27,000; |—47,000: 2—100,000 
watt; I—!,000; I—15,000-ohm 
10 watt; 1—2,000; 1—5,000-oh 
Also 2 meter shunts (see text) 


1—620 


I—3,300 
ohm, i—!i meg 
watt —25 000 


m, 5-watt, od 


Capacitors: 2—!50, 3—i00; 3—2 000-uyuf 


002-uf, I-kv, mica; 1—5O 
1—50-\uf midget variable 
able 
volt paper 
electrolytic 
Inductors: 


auf 


1—Ol-uf, I-kv, p 
I—l6-uf 
Power transforme 


250-volt 


variable 


I—I9-plate rr 
2—.003-uf variable transmitter: 5— 


aper; 2—8-1 
electrolyt 
r. 235-volt 


tap and 6.3-volt, 3-amp winding (see text 


I—I-mh 

(see text) 
Miscellaneous: |—é6AK5. |—6 
0D3 tubes and sockets 

switches; 3—75-ma selenium 
ammeter: key jack, knobs an 
wire, and assorted hordwore 


1—10-h, 60-ma, chokes 


i—pa 


$37, |\—6V6 
I—d.p.d.t 
rectifiers 

d dial, chassis 


—end— 
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You can’t see 
INTERFERENCE 
roTate MCA a LOP- 8 ola) 
a mefer... 


That’s why smart 


power companies 
and TV servicemen 
choose the 
LS P-Wilel FV 8 
VIDEOMETER 


i 
— es 
— 

















Ac.une @ 
The National Videometer has 
METER CHECK ON BOTH FIELD 
INTENSITY AND LINE VOLTAGE 


proved an invaluable instrument to both power companies 


and TV servicemen in (1) locating the source of TV interference 

f ' : Set the meter switch to A.C. LINE and read the 
and (2) orienting TV antennas for ghost-free reception. line voltage at the receiver input terminal directly 
- , = _ on the 0-150 volt scale. Set the switch to SIG. STR 
For the National Videometer combines a sensitive TV and read the field intensity on the 0-10 scale. A 
s = E table is provided to convert directly to microvolts 
receiver with an accurate meter for measuring field Reading is independent of contrast and brightness 

controls. 


strength and A.C. line voltages. You see what you 


measure . . . measure what you see! 


$169.95 
ee Nationat 
LE 7s ate 4 


NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 
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Amateur 


Cut QRM With Noise Limiters 


Some noise limiter circuits that will make a 
marked improvement in your shortwave pickup 


By ALVIN B. KAUFMAN, WZYOV 


GOOD noise limiter is important 
for shortwave reception, espe- 
cially in the city. The lower 
frequency bands are troubled 

with static, and the higher frequency 
bands have QRM or man-made inter- 
ference such as automobile ignition, 
street car noise, and random power-line 
corona, 

A noise limiter simply removes any 
signal from the output whose level ex- 


{ST AUDIO 


OR 2ND DET NOISE LIM 








Fig. 1—A simple noise limiter hookup. 


ceeds the average audio level of the 
transmitted signal. It must be adjusted 
so that it passes the audio signal level, 
but clips off any noise peaks or pulses 
extending above that level. It is appar- 
ent then that the limiter should be 
automatic in type, adjusting to the 
audio level. 

Such limiters operate on the principle 


—_— 


haga folling Doailer 


AT ANY PRICE ! 


that each individual noise pulse is of 
short duration, yet of high amplitude, 
and may produce noise peaks 10 to 20 
times as great as the incoming radio 
signal. Because the duration of these 
noise peaks is short, the receiver can be 
cut off during the noise pulse and the 
human ear will not notice the loss of 
signal. 

Limiters use one or more diodes either 
as clippers or gates in the a.f. system, 
the first being known as the shunt type 
and the latter as the serics type. When 
the noise pulse exceeds a set value, the 
limiter diode acts either as a dead short 
or open circuit depending upon whether 
it clips or gates. These two most com- 
mon type of limiters can be made auto- 
matic and much superior to any 
manually adjusted limiter. 

A manually adjusted limiter is shown 
on Fig. 1 to indicate its simplicity. 
Potentiometer R is adjusted untij the 
noise pulses cause the diode to conduct. 
When the diode conducts, it shunts the 
plate loading resistor with its low value 
of plate resistance until hardly any 
noise signal appears in this tube’s plate 
circuit. The resistance of the potentiom- 
eter must not exceed about 10° of the 
plate resistor value or the noise diode 
could not effectively short out the plate 
resistor for its clipping action. Nor can 


the potentiometer 
low r it will 
current. The 
manually adjusted foi 
to not chop off ar 
will vary in 
crystals are not rec 
circuit because cha 
may destroy then 


Two limiter circuits 

A series-type nolse 

Fig. 2. Note that the ad 
eral resistors and the slight 
one section of the 6H6 det 
self-adjusting noise 
cathode of the 
tained at a d.c. 
a.v.c. action, while 
voltage may fluctuat 
The diode acts as a st 
audio to get to the g ! 
only so long as the diode 


Pulses which exceed 


RANS 


ire: 


rie) 


Fig. 2—This series noise limiter uses 
a.v.c. voltage for automatic control 
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ARE YOU CONFUSED 
ABOUT PICTURE TUBES? 


Get this % 
helpful new Guide... ~— 





FROM YOUR 
iB SYLVANIA 
DISTRIBUTOR 


FLERES the handiest little pocket guide 
since television came of age! 
Ata glance, it gives you the information 
you need concerning 100 different types 
of Television Picture Tubes. 


Especially prepared for service men, it quickly 
indicates the difference between similar tubes 
having different suffix letters. More, it gives 
you facts about face plates, shape, glass or 
metal construction, conductive coatings, and 
price. A column is also left for your personal 
pencilled inventory notes. 


Remember this guide is FREE. Your Sylvania 
distributor has them now. Ask him to give 
you a “Sylvania TV Tube Selector” when 
you next stop in or phone for those top \ 
quality Sylvania Tubes. | pate 
’ This Selector will save you lots 
of time and bother . . . eliminate 
errors. Get your FREE copy! 


‘ANIA ELECTRIC 
| ! 4 
VANIAY EL 
Sylvania Electric Products Inc., Television Picture Tube Division, Emporium, Pa. 


TELEVISION PICTURE TUBES; RADIO TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
JUNE, 1951 








hect Novel 0-6... PUSH-PULL...5” 


OSCILLOSCOPE KIT 


Ki is agnin che box by. 


7 in opserving the complex pulses 
encountered 

The magnetic alloy shield supplied for the 
CR tube is of new design and uses a special 


Model 0-6 Shipping Wt. 24 Ibs metal developed by Allegheny Ludlum for 


such applications 


The kit as complete, all tubes, cabinet 
transformer, controls, grid screen, tube shield 
ek The instruction manual has complete 
step-by-step assembly and pictorials of every 
section. Compare it with all others and you 


will buy a Heathkit 


NEW INEXPENSIVE AWeathhct 
ELECTRONIC SWITCH KIT Hew MODEL V-4A 
= ced two diferent ‘signals , or thle Ie 


output to a scope, and you can 
observe both signals — each as 


an. individual trace. Gain of 
each input is easily set (gain A 
and gain B controls), the 2 


switching frequency is simple 
to adjust (coarse and fine fre 
quency controls) and the traces . } The new Heathkit Model V-4A VTVM Kit meas 
can be superimposed for com el $-2 ures up to 30,000 Volts D€ and 250 megacycles 


parison or separated for indi Shippin wr 11 tbs. when used with accessory probes — think of it 
vidual study ( position control ) * he , 


Use the switch to see distor all in one electronic instrument more useful 
tion, phase shift, clipping due $ than ever before. The AC Voltmeter is so flat 
to improper bias, both the in & and extended in its response + 1 db from 
put and output traces of an amplifier,— as a square 20 cycles to 2 megacycles) that it eliminates 
waye generator over limited range the need for separate expensive AC VTVM's 

The kit is complete; all cubes, switches, cabinet, power The new 200 microampere, 4!>” streamline 
transformer and all other parts, plus a clear detailed 

meter with quality Simpson movement ( five 

construction manual 
ee) times as sensitive as the commonly used 1 MA 
has a shatter proof plastic meter face 


meter ) 


HWeathhit 30 000V DC : for maximum protection. Meter has all the 
’ 
PROBE KIT 








desirable scales and indicates AC volts, DC volts 
ohms, db (direct reading), and even has a 
A new 30,000 V DC Probe Kit special zero center marking for quick FM align- 

handle high voltages with 
safety. For TV service work 
and all other high voltage appli 
cations. Sleek looking — Two 
color molded plastic — Red 


tis a} 


ment 
There are six complete ranges for each func- 

tion. Four functions give total of 24 ranges. The 

3 vole range allows 34!4°% of the scale for Model V-4A — Shipping Wr. 8 Ibs 


body and guard — jet black reading 1 volt, as against only 20% of the “ 
handle. Comes with connector, scale on the 5 volt types Note New Low Price 


cable, and PL55_ type _ Plug New 4% ceramic precision resistors are 
Plugs Sato Heathkit VTVM so most accurate commercial type available 
$ 50 that 300V scale is conveniently find the same make and quality in the finest 
5 multiplied by 100. Can be used q 
for thousands of 
® 


Tae 


with any standard 11 megohm laboratory equipment selling 


“Coet PQD 


| 





_ 


VIVM dollars. The entire voltage divider decade uses 
No. 336 High Voltage Probe Kit Shipping Wt. 2 Ibs. these 149% resistors 
Both AC and DC voltmeter measurements use a push-pull electronic voltmeter cir 
and the meter circuit makes the meter burn-out proof. Electronic ohmmeter circuit me 
AWeathhit PF ures resistance over the amazing range of 1/10 ohm to one billion ohms, all with in 
; 2 3 vole battery. Ohmmeter batteries mount on the chassis in snap-in mounting for 
RF PROBE KIT replacement 
This RF Probe Kit comes com- Voltage ranges are full scale — 3 Volts, 10 Volts, 30 Volts, 100 Volts, 300 V 
plete with probe housing, crystal 1000 Volts. Complete decading coverage without gaps 
diode detector, connector, lead The DC probe is isolated for dynamic measurements. Negligible circuit loading 
and plug and all other parts plus ki y the accurate reading without disturbing the operation of the equipment unde 
clear assembly instructions. Ex : Kit comes complete: cabinet, transformer, Simpson meter, test leads, complete a 


tends range of Heathkit VTVM Shipping Wt. 1 ‘b. sete Saishateniein: danianil 


to 250 Mc. + 10%. Works on 
any Il megohm input VTVM $550 
Specify No. 309 RF Probe Kit 











Tre HEATH COMPAR Y 
...BENTON HARBOR 20, MICHIGAN 


a a 


denen Nae ae a 


RADIO-ELECTRONICS for 








Here is an excellent TV Alignment Generator designed tw do TV serviie work 
quickly, easily, and properly. The modcl TS-2 when used in conjunction with an 
oscilloscope provides a means of correctly aligning television receivers. 

The instrument provides a frequency modulated signal covering, in two bands, 
the range of 10 to 90 Mc. and 150 to 230 Mc thus, ALL ALLOCATED TV 
CHANNELS AS WELL AS IF FREQUENCIES ARE COVERED. 

An absorption type frequency marker covers from 20 to 75 Mc. in two ranges 
—therefore, you have a simple, convenient means of frequency checking of 
IF’s, independent of oscillator calibration. 

Sweep width is controlled from the front panel and covers a sweep deviation 
of 0-12 Mc.— all the sweep you could possibly need or want. 

And still other excellent features are: Horizontal sweep voltage available at 
the front panel (and controlled with a phasing control) — both stup and 

“+-continuously variable attenuation for setting the output signal to the desired 
-—a convenient instrument stand-by position —- vernier. drive of both 
illator and marker tuning condensers—and blanking for establisuing | i 
% trace with base apna level. Make your work easier, Save Gmc,” 
repair with conndence ‘ r Heathkit TV Alignment Generat q: Mode 
Shipping Wt 








AWeathhit 
SIGNAL TRACER 


and UNIVERSAL TEST SPEAKER KIT 


eee 
Shippine 


Model SG-6 1 rat ities ‘ $ 50 
Shipping We t 


7 Ibs 








Heathkit 
CONDENSER CHECKER KIT 





Model C-2 Shipping Wt 





BAD-?-GOOD meter = 


on of \ 
Model TC-1 
Shipping Wt 
12 Ibs 


set of so < 
r driven re ol ch 
I nece 


NEW Weathhct 
HANDITESTER KIT 


finest 
high grade 


$1350 


Shipping Wt. 3 Ibs 
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NEW Weathhct 


IMPEDANCE BRIDGE KIT 


This Impedance Bridge Kit is really a favorite with schools, industrial laboratories, and serious 
experimenters. An invaluable instrument for those doing electrical measurements work. Reads resis 
tance from .01 Ohms to 10 megohms, capacitance from .00001 MFD to 100 MED, inductance 
fromm 10 microhenries to 100 henries, dissipation tactor from .002 to |, and storage factor from 
1 to 1000. And you don’t have to worry about selecting the proper bridge circuit for the various 
measurements — the instrument automatically makes the correct circuit when you set up for taking 
the measurement you want. Bridge utilizes Wheatsone, Hay, Maxwell, and capacitance comparison 
circuits for the wide range and types of measurements possible. And it's sclf powered — has in- 
ternal battery and General Radio 1000 cycle hummer. No external generator required — has 
provisions for external generator if measurements at other than 1000 cycles are desired. 

Kit utilizes only highest quality parts, General Radio main calibrated control, General Radio 
hummer, Mallory ceramic switches, excellent 200 microamp zero center galvanometer, laboratory 


type binding posts with standard 34 inch centers, 42% precision ceramic 
6 5 @ 


body type multiplier resistors, beautiful birch cabinet and ready calibrated 
Heathkit LABORATORY 


— (Headphones not included.) 
RESISTANCE DECADE KIT 


ike the guesswork out of electrical measurements 
indispensable piece of 


kit Impedance Bridge Kut today you'll like it 
An 
Model RD-1 laboratory equipment — the 
\ Heathkit Resistance Decade 
‘ Kit ves yo 5 ce s 
gives u resistance set 
“ tings from 1 to 99,999 ohms 
‘ IN ONE OHM STEPS. For 
areatest accuracy ‘2% pre- 
cision ceramic-body type re- 
sistors and highest quality 
ceramic wafer switches are 
usec 
P Designed t 
Sy pedance 
Resistance 
beautiful birch 
attractive panel 
build, and comes 
with all parts 
tion ~manual 


order your Heath 


Model 18-18 Shipping Wt. 15 Ibs 








NEW AWeathhcl SINE and SQUARE WAVE 


AUDIO GENERATOR KIT 


present the NEW MODEL Sine and Square Wave A 
Designed with versatility, usefulness, and dependa 
y in mind, the AG-7 gives you the two most needed waveshape 
right at your fingertips — the sine wave and the square wave 
The range switch and plainly calibrated frequency scale 
rapid and easy frequency selection, and the output control pern 
setting the ourput to any desired level 
A high-low switch sets the instrument for either higt 
or low impedance high to connect to high impedar 
load, and a low impedance transformer w 
negligible DC re 


Coverage is from 20 to 20,000, cycles, and distortion is at a 
minimum you can readily trust the output waveshape 

6 cut tuning power transformer 
condenser precision resistors in the freq 
all other parts come with the kit P 
manual. A tremendous kit, and the pr 


impedance 
output — on 
work into 
Stance 


on low to th 
match the im 
above, the 
Kit has a 
cabinet and 
It's easy to 
complete 

and construc. 


Model AG-7 
Ship. Wt. 15 Ibs 
ubes, quality 4 gang condenser 
metal cased filter 
ung circuit, and 
aplete construction 
low 
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SHIP VIA 





] Parcel Post 


] Express 





] Freight 





] Best Way 





Quantity Item Quantity Item Price 





Heathkit Oscilloscope Kit — Model O-6 


Heathkit R.F. Probe Kit — No. 309 





Heathkit VTVM Kit — Model V-4A 


Heathkit H.V. Probe Kit — No. 336 





Heathkit FM Tuner Kit — FM-2 


Heathkit R.F. Signal Gen. Kit — Model SG-6 





Heathkit Broadcast Receiver Kit — Model BR-1 


Heathkit Condenser Checker Kit — Model C-2 





Heathkit Three Band Receiver Kit - Model AR-1 


Heathkit Handitester Kit — Model M-1 





Heathkit Amplifier Kit — Model A-4 


Heathkit Power Supply Kit — Model PS-1 





Heathkit Amplifier Kit — Model A-6 (or A-6A) 


Heathkit Resistance Decade Kit — Model RD-1 





Heathkit Tube Checker Kit — Model TC-1 


Heathkit Impedance Bridge Kit — Model |B-1B 





Heathkit Audio Generator Kit — Model AG-7 





Heathkit Battery Eliminator Kit — Model BE-2 





Heathkit Electronic Switch Kit — Model S-2 





Heathkit T.V. Alignment Gen. Kit — TS-2 





Heathkit Signal Tracer Kit — Model T-2 




















On Parcel Post Orders, include postage for weight shown and insur 


ance. (We insure all shipments. 


do not include transportation charges — they 


the Express Agency at time of delivery 


On Express Orders, 
will be collected by 





Enclosed find [_] Check [|] Money Order for 


Please ship C.O.D. ["] 


Postage enclosed for 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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(and a.v.c. 
mately 60°; cause 
This limiter 


bias voltage) by approxi- 
the diode to cut off. 
action does not produce 
any apparent audio distortion with 
voice transmissions, but it distort 
noticeably. If the receiver to 
be used strictly for voice communication 
the limiter may be 
nently. Where this audio disto 
not acceptable, on-off switch 
installed, as indicated in the 
This will allow normal 
mobile where 


does 
music is 
wired in perma- 
tion S 
may be 
diagrams 


an 


rec 
the 


eption, as 


service receiver 


IF TRANS 





6HE6 oa 
6AL5 





Fig. 3—The limiter circuit. 


HQ-129X 


used both for shortwave and broadcast 


short 


witch 


reception. | 
the 
capacitance 


Se lead connect 
becaust 

bypass 

limiter diode 

the limiter 

l 


limiter 
will 
around the noise 

ation of 
HQ-129X 


of 


poor 
The 


favorite 


Ope 
nose Imiter 
many mobile 
few 
ent 


amateul 
does yonent 
but 


level 


require a more co 
for remov 

The ci 
in Fig. 3 
common second 
X 
is inserted 
alter the 
detecto 


it is excell 
ignition 
limiter 
Indicates some 
circuits marked with an 
where the limiter 
lem is simply to 
between the second 


noise. 


appears while 


connections 


i.f. trans- 


on. DET IF 


v - ME 
ont —t— 
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6H6 08 6BALS 
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: 


Fig. 4—Three common detector hookups. 
X marks the spot where the circuit is 
broken to connect the HQ-129X limiter. 
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and the first audio 
second detector uses 
then chances are 
ground-return lead of 
need be disconnect 
1. In any case, the a.v 
to be shifted to the 
stance network. Wher 
ector if. transformer wi 
otherwise changed, there 
realign this transformer 
in the added tube 
detector, then 
coil may require 
especially if 
new tube should be 
the 
receiver. 


forme 
as 
cult the 
the 


former 


If the 
is to be 
the 

slight re 


leads 


unused 
diode used for 


the second second 
letector i.f. 

nment 
The 
to where 
installed in the 

The procedure for adding these 
limiters depends on the 


commercial 


ong are 
mounted 


detector 


used, 
close second Is 
noise 
rece Most 
receivers use di detec- 
tion with either a 6H6 or 6SQ7 tube or 
Where a 6H6 is used for the 
the modific for 
limiter action are few and simple 
second detector 
presents more 
ther diode must 
diode 
added, one 
limiter 
tor The 
of the 68SQ7 m 
, as it supplies bias for the 
lO! i t c 
Phe 
approx 


iver, 


ode 


equivalent. 


second detector, ations 
ne 


A 6SQ7 


bias 


has cath- 
of a problem. 
be added to 
tube, 
nail 
the 


network 


which 
ode 

f a dual such a 
may be 
for 


i! ne 


is 
and other 
detec bias 


it} ode 


moved 


ay not 


ect tube 
noise-limiter rectifier is 
cimately 1 to 2 
istance, inverse istance 
Stic be high The 
esistance, compared 


megohms 
so its res 
acte! must 
vers with 
a vacuum tube, is too low for 
cuits. We tried a 1N34 in the 
circuit. Limiting action 
not to be useful. 


did occ 


enough 


Other noise problems 

Limiters 
line hum, corona, 
QRM. Luckily, much 
pulse-like and may be removed 
the signal intelligence by a limiter. 
non-mobile operation, antenna 
balancing circuits may be 
nate this noise. Such a circuit is shown 
by Fig. The antenna a bal- 
anced center-tapped ground, which ef- 
fectively introduces two inputs into the 
180° out of phase. Cl is tuned 
for maximum radio while C2, 
which connects to a noise pickup an- 
tenna, is tuned to lower the noise. When 
properly balanced, power-line buzz can 
be reduced nearly to zero without at- 
tenuating the desired signal excessively. 
In some an incorrect adjustment 
can result in balancing out the signal 
as well as the noise. The use of a good 
high antenna for signal reception will 
prevent this. This method 
ancing requires readjustment of C 
different and should used 
if a shielded coaxial lead and a 
high dipole antenna will not eliminate 
the noise condition. 

Although a limiter does reduce noise, 
precautions to prevent radio noise from 
being generated are better. The lower 


will not eliminate power- 
other sinusoidal 


interference 


or 
is 
from 

For 
noise 


used to elimi- 


coil has 


receiver 


signal, 


cases 


of noise bal- 
2 for 
signals be 
only 


A 


Fig 
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nat 


mateur 


r. 5—A noise 
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ing certain 
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useful 
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PUZZLING OSCILLATIONS 
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Construction 


, U.H.F. Mystery Meter 


By H. W. SECOR 





HIS u.h.f. mystery meter display 

is an attention-getter developed by 

the author at the suggestion of the 

editor of this magazine for exhibi- 
tion at the I.R.E. Radio Show this 
spring. It has a meter mounted in a 
clear plexiglas panel in front of a copy 
of RapIo-ELECTRONICS. The meter needle 
swings back and forth, but there is no 
apparent energizing source of connec- 
tion to the meter. 

Besides being interesting as a “stop- 
per” for passing a shop 
window, it could have applications as 
a remote-control device, and could be 
made small 420-mc transmitter 
by increasing the plate voltage and pro- 
viding a suitable antenna. 

The meter (a 0-to-50 d.c. microam- 
meter) operates because of the electro- 
magnetic field set up by a loop or coil 
hidden in the magazine. A germanium 
diode concealed in the meter rectifies 
the r.f. Two plexiglas plates rigidly 
mounted on top of the cabinet support 
the magazine. The 4-inch diameter sin- 
gle-turn loop of No. 10 wire is mounted 
in a space cut out of the centers of the 
pages of the magazine. The loop is fed 
high-frequency current from an oscilla- 
tor hidden in the cabinet, through a 
piece of 300-ohm ribbon line (television 
lead-in) about 1 foot long. Any short 
length of this twin conductor may be 
used for different designs of the display. 
The ribbon passes through a slot cut in 
the top of the wood cabinet and the 
piece of plexiglas on which the maga- 
zine is supported. This is not visible to 
the observer. 


customers 


into a 


The oscillator 
The exciter for this display is a self- 
rectifying u.h-f. oscillator, using a 6J6 


The mystery meter 
as it used on 
display appears in 
the photo at left. 
Below is a photo 
that shows the ar- 
rangement of parts 
under the wooden 
platform. 


was 


BLiNnER 
RESISTANCE 





tube. As Fig. 1 
supplies the heater current to the tube, 
and the cathode (B-minus) lead is taken 
from the secondary center tap. The B- 
plus lead goes to the opposite side of the 
a.c. line. 

The heater circuit and also the B-plus 
feed wire are supplied with r.f. chokes. 

The heater-lead chokes have 8 turns 
of No. 26 enameled copper wire, wound 
closely on %-inch diamater paraffined 
wood rods. Connect these r.f. chokes 
close to the tube socket terminals. The 
r.f. choke in the B-plus feed wire has 
35 turns of No. 26 enameled wire, 
wound closely on a %-inch diameter 
waxed wood rod. (Polystyrene is pre- 
ferable.) The choke connects to a clip 
which fastens to the 1-turn plate coil. 
Since this is an circuit, with 
one side attached to the electric-light 
line, it should be boxed carefully as 
shown in the photo, for safety. This is 
especially important in a window dis- 


shows, a transtormel 


a.c.-d.c, 





handled by un 
proximity to 


play—-which 
skilled 
grounded objects such as steel frames 
of plate-glass windows, Such precaution 
should not be neglected in any casé 

Keep all connections between the ter- 
minals on the base of the socket and the 
oscillator loop and tuning capacitor 
short. Use No. 14 or 16 
wire, with all joints soldered 

The oscillator loop is bent toa 4 
diameter from a piece of No. 10 
wire. The 3-30-uuf 
(ceramic) is connected close to or 
of the loop, as is the 4,700-ohm g1 

If the tube refuses te 
cillate (check with pilot-lamp t 
try other resistor values. Also try 
justing the B-plus ciip at different 
tions around the loop. 

With the adjustable 3 
pacitor in the 
about halfway in, 
at about 400 me, 
wires 


may be 


persons in close 


very 


tuning capacit 


leak resistor 


circuit 
the circuit 


} L 
as checked 


loop 


The link circuit 

Because the oscillator and its 
would not fit inside the 
zine, we used a link circuit as ‘ 
Fig. 1. The two 4-inch diameter 
of No. 10 copper . 
the link circuit are 
piece of 300-ohm ribbon about or 
long. A 3—30-uuf tuning capacitor tunes 
the pickup loop which is directly 
the oscillator loop and separated from 
by a piece of ').-inch plexiglas 

A neon work ‘ 
these high frequencies, so a 4-inch d 
ameter test loop was made with a 60-n 
2-volt (pink bead) pilot lamp cor 
in series with the loop and a 
adjustab e capacitor. Once the os« 
up and operating, the test 


capacitor 


wire at 


connected 


lamp does not 
necte 


is set 

loop is brought close to it and the 

will glow if the oscillator is workir 
\ lan p could be 

place of a meter, where cost 

but the much more 

ing to watch 4 1N34 ge 

crystal rectifier is connected across 


indicator 


meter 1s 


together wi 
Fig. 
tuning 
connected in the loop circuit. The 
pickup loop is 4 inches in dian 
made of No. 10 copper wire. Solde 
connections in the meter unit. 
tuning rod to adjust 
pacitors in these u.h.f. circuits 
the meter loop capacitor for 
deflection at a given distance 

The loop for the meter circuit, 
its capacitor and rectifier, etc., 
hidden in a wafer made of 4s-inch t 
bakelite, cut slightly larger than the 


meter terminals, 
bypass capacitor, as 


3-30-uuf ceramic capacito 


insulated 


for 
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base of the meter. (See Fig. 2 
of inch black fiber pl 

rear of the wafer to i 
The meter 


embly ag 


screws h 


th 
‘ 








—Circuit of the mystery meter. 


meter. A false cover of 
the barre] of the 


barrel of the 
thin bakelite fits over 
meter, to hide the wire 
the posts of the meter. 


connections to 


A relay interrupter 

The meter 
back forth at 
one-half second, by mean 
button. The button is in 
117-volt a.c. (See F 
terminals of the relay 
rupt the B-plus feed to the oscillator 
loop, as Fig shov The blinker-but- 


15-watt 


needle is made to swing 


intervals Of about 

of a blinker- 
with a 
1.) The 


inter- 


and 


eries 
relay. 


secondary 


ton Was tl — é irs witli a 
117-volt lamp, but in the fina 
light bulb was replaced by 


mode] the 
a 650-ohm, 


) 


25-watt resistor. We used three re 


tors in series for lack of a single unit 
right value. The relay is mounted 


sound-deadening rubber chamber 


of the 
in a 
Materials for Mystery Meter 
Resistors: |—4,700 ohms, |/> watt 
watts 
Capacitors: 3—3-30 uuf, variable 
uuf, ceramic 
Miscellaneous: |—6J6 tube and s 
a. c. relay; |—blinker-button 
transformer; |—0 50-10 meter; hoo 
hardware, plexiglass 

—end— 


—650 ohms, 25 


SOpyt 
3-30ppt 


4” DIA LOOP-N°10 WIRE 
REAR VIEW 
Fig. 2—The meter and pickup circuit. 
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From one of America’s leading manu- 
facturers of quality speakers for original 
equipment comes the announcement of 
the new Permoflux line of “Champion” 


permanent magnetic speakers. 


“Champion” speakers are equipped 
with unique universal mounting brack- 
ets and tapped yokes for ease of instal- 
lation in any position. Mounting holes 
and transformer mountings are stand- 
ard RTMA. Voice coil impedance 3.2 


ohm on all “Champion” speakers. 


For greater profits... quick delivery 

. top quality, order your Permoflux 

“Champion” speakers from your dis- 
tributor today. 

@ 

Inquire about Permoflux's Com 

plete Royol Blue Line 6” to 12 

Speakers and send for the new 

attractively illustrated catalog 

“Permoflux Royal Lines No. J202.” 


SMe 


“SOUND IN DES 


AVAILABLE IN ALL 
THESE SIZES 
2%" Sq., 4” Sq., 4”xé 
Elip., 5” Round 
5” P.C., 5”x7” Elip 
6” P.C., 6” Auto, 6”x9 
Auto, 7” Auto, 8” P.C 

10” Round, 12 


Model C45A $5.00 





FLUX 


IGN" 


PERMOFLUX CORPORATION 


4912 W. GRAND AVE., CHICAGO 39, U.S.A. © 263 S. VENDUGO RD., GLENDALE 5, CALIF 


Canadian Licensee . . Campbell Mfg. Company, Toronto, Canada 








TV DX 


is our business! 


PHOENIX 
from SEATTLE 
from NEW YORK 


from EVERYWHERE! 


come unsolicited enthusiastic letters 
by dealers, installers and users re- 
porting sensational results on the new 


GONSET LOW CHANNEL RADARRAY 


“We have tried them all and your 


antenna outperforms them all.” 


There are good, sound technical 
reasons for the superior perform- 
ance of the 


GONSET LOW CHANNEL RADARRAY 


Users are interested in results, and 
it is the high gain and high front-to- 
back ratio on all the low channels 
that is making converts of confirmed 
“antenna cynics.” For unexcelled 
performance on all the low channels 

2 through 6) you need but one 
antenna, if it is a 


GONSET LOW CHANNEL RADARRAY 


Engineered and manufactured by 
pioneer fringe area antenna special- 
ists. Write today for brochure describ- 
ing this and other fringe area antenna 
products, such as the GONSET HIGH 
CHANNEL RADARRAY and GONSET 
LINE (ultra low loss open-wire line). 


LET US PUT 195) 19: INCH 
MAMMOTH NEW 195] 2 Picture 


TELEVISION 


In Your Home on 





MIDWEST RADIO & TELEVISION CORP. 
Dept. 38M, 909 Broadway, Gacinnati 2, Ohio 
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Automatie Porch 


Guards House at 


ight 


ight 


By JOHN T. FRYE 


NE night last winter we an- 

swered our doorbell, and an in- 

sane man walked in. Before 

we could summon the police, 
the 200-pound stranger had torn a 
heavily bound book to pieces, kicked a 
glass-topped coffee table into a console 
radio, and, in general, scared all of us 
half out of our wits. 

Inspired by the vivid memory of two 
husky officers wrestling the poor de- 
mented fellow all over our living room 
while trying to place handcuffs on him, 
we worked out a device to prevent a 
reocurrence of this hair-raising experi- 
ence. In brief, it is an electrically oper- 
ated switch that turns on the porch 
light the instant the doorbell button is 
pushed and holds it on for a prede- 
termined length of time. At the ex- 
piration of that time, the light is auto- 
matically turned off. 

The gadget is shown in the photo and 
drawing. The portion of the diagram to 
the left of points A and B is an ordi- 
nary doorbell circuit, consisting of a 
step-down transformer, a pushbutton 
switch, and a doorbell, or chimes. The 
control circuit is inside the dashed lines; 
it consists of a 100-ma selenium recti- 
fier, a 1,000-uf, 25-volt electrolytic ca- 
pacitor, and a sensitive, high-resistance, 
d.c. relay. 

The rectifier develops a d.c. voltage 
which charges the capacitor during the 
time that the push-button is 
This charge cannot flow backward 
through the rectifier after the push-but- 
ton has been released, 
discharges through the winding of the 


closed. 


so the capacitor 


| relay. This discharge current closes the 


contacts of the relay. These contacts are 
connected in parallel with the usual 
porch light switch so the light is turned 
on. The contacts remain closed until the 
slowly diminishing discharge current 
reaches the drop-out point of the relay 

a point considerably below the cur- 
rent level required to close the contacts. 


| When the current falls to this drop-out 
| value, the points open and the light is 


extinguished. 


The actual time that the points re- 


| main closed depends upon the rectified 


voltage, value of the capacitor, the pull 


| in and drop-out current requirements of 
| the relay, and the resistance 
|lay winding. 


f the re- 
When the components 
shown in the diagram are 
across the 18-volt winding of a standard 
bell transformer, the points remain 
closed for almost exactly a minute. 
The capacitor shown is a dual 500- 


connected 





ui, 25-volt unit with the two s« 

in parallel. The relay shown is a 

tive type manufactured by the RBM 
Company of Logansport, Indiana, and 
carries their part number 98341-9022 
It has a 15,000-ohm coil and is designed 
to pull in at 0.98 ma and to drop 
out at 0.55 ma. However, any sensitive 
high-resistance relay can be used. For 
example, a relay with a 750-ohm wind 
ing would stay closed for only 15 see 
onds when connected directly across the 
capacitor; but when a 5,000-ohm resis- 
tor was connected in series with the 1 
lay coil across the capacitor the contact 
were closed for 45 seconds. 

Any relay that has a very low curr 
requirement can be used with a 
resistor to lengthen the time that the 
points will remain closed, If you 
dealing with precisely known and 
ble voltage, capacitance, and resistar 
this actual time could be calculated 
employing the time-constant 
but since these elements are subject 
variation in this cass 
is quicker and simpler just to 
ment with 


formula; 
considerable 
various resistance 

until you have the particular time- 

you want. 

To guard the sensitive relay 
moisture and to make sure the 
cannot become a fire hazard, 
structed on the lid of a paint 
inches tall and 41% inches in diamete 
The two leads that go to the bell trans- 
former and the two that come from the 


relay contacts are all brought out 


Photo of the porch light control. It 
is assembled on the lid of a paint can, 
then inserted into the can and sealed. 


RADIO-ELECTRONICS for 





struction 


irough rubber grommets in the lid. is veloped when the circuit is broker 


Ri ubber-to-metal cement is used to seal pits the contacts and shortens the nese THE WORLD'S LEADING 


ese openings tightly « nst moisture. ful life of the relay. The usual sup- 


hen the Id bearing the adget is pressor circuit consists of a resistor | AAMT MUS Oa CARLO 


Into its Can for an al and capacitor in series across the con- 


ght seal. Two brass ang tacts. The capacitor absorbs the in- Li G ae T Bd | N G 
iidered to the sides of le Cal V duced e.m.f. and the resistor retards 
eans of mounting it. the flow of discharge current from the 

This courtesy porch light may startle capacitor when the contacts close. A & R E Ss T E R 

sur gruests the first time flashes on In many cases, the inductive load “sy 

soon as they touch > push-button, stores up more energy than can be ab- 

; id they like the ide sorbed by the capacitor, so there is 

sufficient energy left to are across the 

Increasing the size of the 

vacitor may cause the ontacts to 

d together. 

We find that these difficulties can be 
vercome by connecting several neon 
lamps in series across the capacitor 
as shown in the drawing. R and C are 

Circuit of the automatic porch light. Components of the standard are sup- 
: . 3 : pressor. The sum of the ignition vol- 
You will find yourself using the light, tages of the individual lamps—without 
0. When you and the family come any external resistance—should be 

home late at night, you do not have to greater than the load voltage. 

fumble around with your key on a dark 

porch. You simply punch the doorbell 

button and flood your porch with light. 


List Price : 





Materials for Automatic Porch Light P te 
on rotects television sets against lightning 
‘ a eee of ype y satel BA oy percent jaya and static charges. Simple to install every- 
ontacts , ast 5 where and anywhere no stripping, cut- 
—_end— ting or spreading of wires. More than 
INDUCTIVE LOAD 500,000 in use today! 
ARC SUPPRESSOR With this circuit, the lamps ignite See your jobber or write to — 
Special precautions must be taken to and shunt the high self-induced voltage 
suppress arcing at the contacts of small around the capacitor and contacts. The 
relays which handle direct current into capacitor absorbs the surge energy un- MANUFACTURING CO., INC 


“ @101- E 16th Ave, Brooklyn 4. Mew York 








highly inductive load. The arcing, til the voltage builds up enough to 
iused by a high induced voltage which break down the lamps.—Harry Peach 
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With the New Improved 1951 
Progressive Radio “EDU-KIT" 


FREE TOOLS 
WITH KIT ~— The 
ABSOLUTELY NO 
KNOWLEDGE OF 
RADIO 
NECESSARY 


panel of the v.h.f. field-strength meter. The panel is clear polystyrene 


NO 
ADDITIONAL 
PAR 


a ~ gs) Field Strength Meter 


moe vatar orn | Covers V.H.F. Ranges 





By HARDIN G. STRATMAN 


UNING in the final stage of many To complete the unit, cu 
high-frequency transmitters is of heavy bus bar approxin 
often so sluggish : broad that wavelength long at the operat 





t is almost impossible to check quency. Pass these 
antenna tuning and loading by reading from the opposite ends. 
a meter in the plate id circuit. The they do not touch i1 
same thing occasionally occurs in low- When in use, the 
frequency transmitters because of mis- held by a helper o1 
match or overcoupling. Considerable o and approximately 

ne can be saved and much better re- transmitting antenna. 


sults obtained if tuning and loading tuning and antenna 





adjustments are based on _ readings mum reading on the 
taken with some sort of field-strength setup, : watt transmitt 
meter. 160-me band wi 
The construction of mple field- to full scale. After tur 
strength meter for use in the 150-160- mobile transmitter by 


' YW 


me police and taxi bands is shown in able reception was obtain 
the diagram and photo. All components tance of 7 to 10 miles 
are mounted on a 3 x 6 x ‘%-inch panel mitter, ever ills 
Altogether will bu cut from polystyrene or similar insulat- 
‘ sate eae oe ing material. Two %4-inch holes—spaced 
THE PROGRESSIVE RADIO to fit over the meter termin 

" EbU-RiT’” 1S COMPLETE drilled approximately ‘2 inch in from 
: 1 one of the long sides of the panel. Four 
holes large enough to pass 6-32 screws 
were drilled on a line parallel to and 
1 inen in from the opposite side. The 
holes are % and 2's 
each end. 

Mount four Fahnestock clips on the A diagram of a field-strength meter 
rear of the panel with soldering lugs suitable for police and taxi bands 











inches in from ra | 





under the screws holding the innermost The meter can be used to make « 
clips. The meter mounts in front of the parative measurements on the 

panel with its terminals projecting at of two or more transmitter 

the rear. A soldering lug should be same band, and to plot directivity 
Progre Radio “EDU-KIT"? Today placed over each terminal before screw- terns of antennas. The antenna sect 


UBLE-SHOOTING GUIDE 
HIP IN RADIO TELEVISION CLUB 
CONSULTATION SERVICE 
quizzes 
- « f PB i } } . 
ers accepted in U.S.A ing down the nuts which hold it to the should be approximately 14 wavelengt 
PROGRESSIVE panel. at the operating frequency. If the fre 


ELECTRONICS co Solder a 1N34 crystal diode between quency is far removed from 155 me, the 


the innermost clips and an Ohmite Z-144 7-144 r.f. chokes s Id be placed 
497 UNION AVE. oa ay a I sti chokes should b re Ace 
BROOKLYN 11, N.Y. r.f. choke between these clips and the with chokes suitable for use at tl 
’ sdvertisonent of meter terminals. Bypass the meter with operating frequency. 
} a 100-yuf ceramic capacitor. —end— 
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DEPT. RE-48 


s fo ther 
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nica ¢ 

















Construction 
TV LINEARITY CHECKER 


This low-cost TV linearity checker 
produces a grid of horizontal and ver- 
cal lines on a screen of a TV set. The 
ervice technician adjusts the set’s lin 
earity controls so the lines are evenly 
spaced across the face of the tube 

The 6J5 is a blocking oscillator op- 
erating at 540 ¢.p.s. to produce 9 hori- 
zontal lines on the screen. Its frequency 
is determined by the characteristics of 
transformer T and the setting of the 
10-megohm variable grid resistor. Trans- 
former T is a push-pull audio output 
transformer (Stancor A-3857) having 
a plate-to-plate impedance of 25,000 
ohms. The secondary is not used. 


@ on 
Ht 





Zo} MINALS 
RMORE 40 


—>i— 





12 vertical lines are generated 
by the 6SJ7—an electron-coupled os- 
cillator operating at 189 ke. L1 and 
are 10-mh r.f. chokes (National R-100). 
The former is tapped between the sec- 
ond and third pies. 

To operate, connect terminal 1 to the 
signal lead of the picture tube and ter- 
minal 3 to the chassis of the TV set. 
Adjust the 80-uuf trimmer and 10- 
megohm resistor for 12 vertical and 9 
horizontal lines, respectively. If the 
set and generator do not stay in sync, 
connect terminal 2 to the high-voltage 
terminal on the picture tube. Use 
standard high-voltage cable for this 
connection. Adjust the 30-uuf trimmer 
for uniform brightness of the bars. 
Replace the 6J5 with one having lower 
gas content if the horizontal bars are 
weak or do not appear. 

The designers of this circuit, Pre- 
Apparatus Co., state that the 
instrument can be constructed for ap- 
proximately $7.00. They suggest that 
the constructor try using this unit to 
modulate a high-frequency r.f. gener- 
ator by using a vacuum-tube or crystal 
diode mixer. Some constructors may 
elaborate on this basic circuit by con- 
necting cathode followers in series with 
the output leads of each oscillator. 
These will minimize pulling, by isolat- 
ing the oscillators from each other 
and from the external load. 

A linearity checker such as this is 
practically an essential to the service 
technician these days because test pat- 
tern broadcasts are becoming extremely 
rare. With this instrument an accurate 
linearity adjustment can be made at 
any time. 


ersion 


—end— 
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HELP: HELP: HELP: 
Let John F. Rider help you untangle your servicing problems. RIDER 
MANUALS AND BOOKS have guided tens of thousands of service- 
men on to better servicing and greater profits. They can be your 


“good right hand,” too! Order from your Jobber today! 


RIDER MAN 5 


Now, more than ever, it is urgent that you 
have at your fingertips the priceless servicing 
data that can be found ONLY in RIDER 
MANUALS 


ider TV Manual Vol. 6 


ACCURATE AUTHENTIC 
FACTORY- AUTHORIZED TV serv- 
icing information DIRECT from 
66 MANUFACTURERS. Big 12” x 
15” page size, and all pages 
filed in place. Large, easy-to- 
read diagrams. Everything you 
need to speed servicing and sat- 
isfy your customers 


Exclusive Features: 


ALL TV production runs and changes from 
August, 1950 through January, 1951. 
Circuit “cee descriptions 

material. 
Siemel ia the cs for troubleshooting. 
COMPLETE alignment dota 

COMPLETE parts list. 

Circuit changes. 





Equivalent of 2320 pages (8'/2''x11"’) plus 
Cumulative Index Volumes 1 through 6 . 
$24.00. With all 6 RIDER MANUALS you will 
own the world’s greatest compilation of TV 
servicing information. SEE YOUR JOBBER 
TODAY! 


Now Available! 


RIDER MANUAL «- XXI 


FACTORY-AUTHORIZED serv- 
icing material from 61 man- 
ufacturers ... AM—FM—Auto 
Radios—Record Changers— 
Disc and Tape Recorders. 
Coverage from December, 
1949 through October, 1950. 
1,648 pages PLUS Cumula- 


tive Index Volumes 
$21.00 


XVI through XX! 
Television Manual Volume 6 (Plus Index $24.00 
Television Manual Volume 5 (I'l in dex 24.00 
Television Manual Volume 4 ( s “How It 

orks’ Book an dy 24.00 
ae an (Plus “‘How It 
rks Boo ig 24.00 


Television —Ir ew, larger 
ize 15”. (Plus “‘How at Works 

Book ‘and Ind 24.00 

Teloneten Manual Volume | (Plus How It 
rks'" Book and Index) 19.80 

Volume | 21.00 
Volume XX 21.00 
Volume XIX 22.50 
Volume XVIII 22.50 
Volume XVII 19.80 
Volume wat 9.90 
Volume X 
Volume XIV to Vil (each volume 
Volume VI - 
Abridged Manuals % to V (one volume)... * 
Master Index, Covering Manuals Vol. I to XV. 
PA Equipment Manual, Volume L__....—. 





RIDER BOOKS 


Practical books, written by men with actual 
firing line experience , . . help you increase 
your knowledge . . 
money. 


BEAT THE TUBE SHORTAGE 


F 1 RECEIVING TUBE 
SUBSTITUTION 
GUIDE BOOK 


by H. A. Middleton 
For TV-AM-FM Receivers 
and Allied Equipment 


save you time and 


This amazing book shows y 
and TV sets working ¢ 
—— are 


ons; 
plus other Jata you must 
order to keep receivers going. 224 pages 
812'x11" durable paper cover Only $2.40 


ENCYCLOPEDIA ON CATHODE-RAY 
OSCILLOSCOPES AND THEIR USES 
by John F. Rider and | Soymonr D. Uslan 


Th s the ONLY book tt 
the 


tains 
At and w 
ED charts, wave 
than 70 diff 
described with specification 
and wiring diagrams. 992 pages 812 x 1 
3000 illustrations. 22 chapters, completely in- 
Only $9.00 


TV INSTALLATION 
TECHNIQUES 


a Samuel L naabsne 
Here are facts you n 


Cipa 

major W 
plete information on mect al and electrica 
considerations. 330 pages, as x 856". 270 
illustrations. Cloth bound Only $3.60 


OTHER BOOKS FOR THE SERVICEMAN 


TV Master Antenna Systems 

TV and Other Receiving Antennas 

Radio Operator's License Q & A Manual 
2nd Edition 

The Business Helper 

FM Transmission and Reception 

TV Picture Projection & Enlargement 

Broadcast Operator's Handbook 

Understanding Vectors and Phase. Cloth Cove 

Paper Cove: 

Inside the Vacuum Tube 

Understanding Microwaves 

Servicing by Signal Tracing 

installation and Servicing of Law Power 
Public Address Systems 

Vacuum Tube Voltmeters (Revised) 

Automatic Frequency Control! Systems 


JOHN F. RIDER PUBLISHER, Inc. . 480 Canal St., New York 13, N. Y. 














with new 
DUAL SPOTLIGHT 
Soldering Gun 


Pull the trigger 
of your new light- 
duty Weller Solder- 
ing Gun, and instant- 
ly twin spotlights focus 
on the job—banish every 
shadow. Five seconds later the tip is 
at solder heat! No waiting. No 
wasted current. This streamlined 
135-watter—newest of the 
famous Weller line—is fast! 
Built compactly for work- 
ing in crowded chassis, 
too. And the time and 
power you save pays 
for your Weller 
Gun in a few 
months, 


135-Watt 
Weller 


Soldering 
Gun 


Specially Designed 
for TV and Radio Work 


@ DUAL SOLDERLITE—Two prefocused spotlights 
completely eliminate shadows. 
@ OVER/UNDER DESIGN —Tube construction braces 
tip and improves visibility. 
@ 5-SECOND HEATING— Pull the trigger and you 
solder! 
@ LONGER REACH— Slides easily into deep chas- 
sis; reaches the tightest corners. 
@ GREATER CAPACITY—Smaller, lighter, with 
greater soldering capacity. 
@ TRIGGER-SWITCH CONTROL— Adijustsheat to the 
job. No need to unplug gun between jobs. 
@ DUAL HEAT—Single heat 100 watts; dual heat 
100/135 watts; 120 volts; 60 cycles. Handles 
all light-duty soldering. 
See new Models WS-100 and WD-135 at 
your distributor, or write for bulletin direct. 
@ SOLDERING GUIDE—Get your new copy of "Soldering 
Tips"—revised, up-to-date, fully illustrated 20-page book- 


let of practical soldering suggestions. Price 1 O¢ 
at your distributor, or order direct. 


WELLER 


ELECTRIC CORP. 
828 Packer Street, Easton, Pa. 


Oues 


stion Box 


CAPACITANCE RELAY WITH EMERGENCY D. C. SUPPLY 


2 Please print a diagram of an a.c.- 


operated capacitance relay which 


changes over iunmediately to batte 


of the 
Diego, 


| operation in the event of failure 


la.c. power source.—E. J. R., San 
Cal. 

|A. The circuit is designed around a 
pair of 184 battery-type tubes which 
|are used as the control oscillator and 
jrelay tube. The 5-watt, and 
| 5,000-ohm, 5-watt resistors are adjusted 
to give 1.5 volts and 90 volts respec- 
tively when the unit is operated from a 
117-volt a.c. line. 
be adjusted to 
alarm will not 


5-ohm, 


These voltages should 
the point the 
trigger when unit 


where 
the 


S42) 





automatically changes over from 
d.c. operation. 
To adjust the unit, 
that a further 
will trip the 
antenna to the unit and vary the 
and sensitivity 
pulis in when anyone is with 
feet of the antenna. Check 
ference on nearby ! sets 
is interference, vary fre 
the oscillator circuit. 
If the source 
6-volt 
1.5-, 
filaments, 


set the arn 


reductior 


so 


Sistance 


controls so the 


adio 
the 
a.c. should fa 
relay releases and cor 
and 6-volt batteries 
plates, and alarm cit 


O., ae 


* 


a.c. 
90-, 


POOR SELECTIVITY ON SMALL BROADCAST SETS 


? Many of my customers who own 5- 
6-tube 


models 


or broadcast sets usually a.c.- 
d.c. that 

the high-freque ney end of the 
fere with each othe) 
13200 ke 
and distorted signals. 


complain stations at 
dial inter- 
so that from about 
up is just a jumble of u histles 
What causes this 
and what can be done 
D. B., Rison, Ark. 

A. Much of this trouble « 
directly to poor selectivity. The 
tivity of a set is its ability to discrim- 
inate against unwanted signals close to 
the frequency of the desired one. The 
over-all selectivity is determined by the 
number of tuned stages and the selec- 
tivity of each. 

In any capacitance-tuned circuit, 
Q—the factor which determines 
tivity—decreases as the resonant fre- 
quency increases. The average small 
| receiver has only one tuned circuit 
|}tween the antenna and converter 
jand a pair of 455-ke if. 
|between the converter plate and the 
second detector. A single i.f. stage at 
this frequency does not have sufficient 
selectivity to reject adjacent-channel 
signals which ride through because of 
| decreased front-end selectivity at the 
|high-frequency end of the band. This 
| effect is most noticeable at night when 
| the range of broadcast stations 
greater. 

Co-channel interference is another 
}source of trouble. As a rule, broadcast 
stations at the high end of the band 
operate with relatively power on 


to remedy it?— 


“an be traced 


selec- 


the 


selec- 


be- 


grid 


transformers 


is 


low 





channels shared by similar statior 
hundred miles away. Whe 
is within the night-time 
more stations 
result. If the ce 
strong, 
minimized by usi 
by rotating 
interference if 


a few 
recelver 
of 
heterodynes 
tion is 
can be 
antenna 
minimum 
antenna. 
If the interference is 
channel rather than co-channe 
then a 10-ke “tweet” or 
may tried. It 
Co.’s type EL 


two or such 
reasonably 


or 


from ad 


wh 
may be J. 
-58 or EL-60. Insta 


be 


instructions are supplied with each 


installing of thes¢ 
sure that the set is carefully 


maximum selectivity. 


— 2_SERYICE. x 


3efore 
be 


for 


one 


“Nope. Condenser is OKay! 
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ALL NEW + FAMOUS BRANDS + GUARANTEED) g@~ 4 STANDARD TYPE 


OOA j i 12A6GT 45 75 y TV TU N ER 
OA2 ‘ G 2 12A7 60 6 00 

OAS VR75 | 4 ) 2 2 ; 10} 2¢ 83 ' 

OA4G aw | 5 2 33 | 27 

0B2 nl 

OBS VROO 

0C3 VRI05 
003 VRI50 
oY4 

0Z4G 





DOUBLE YOUR MONEY BACK 


eet 912.95 
A NIAGARA SPECIAL 
REMOTE CONTROL 


FOR THE 


THING! 


(Plus $1.00 Book FREE) 





iasiver' 


2sd767 





O. M. IN THE WORLD 
IMPROVED AND 
™ SMALLER! 


N F 
ER 
R 





0-100 000 ohms 
or OC 


5S ° 
25Y5 4 0-150 V. AC or DC SPECIAL 
’ 0-750 V. AC or OC 
‘ 5 . 0-150 DC Milliamperes * 


ONE OF AMERICA’S GREAT RADIO STORES 

















Low-Priced for 


UICK SALE! 


All standard and nationally known tubes 


Many below wholesale 


TV TUBES—All Black 


Sheldon, Zetka & Other Standards 


14” . . 16” rect. or rd. 35.90 
17” rect. ......37.50 19° rd. metal. ..53.95 
20” rect. 56.95 All factory guaranteed 

Tubes Guaranteed. Individually Boxed 
Extra Discounts—25 or more 5%, 100 or more 
a9 
ao 
89 
92 
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2 79 
Special ALL American Kit — 5 Tubes — $4.79 
eee 

PART SPECIALS TV—FM 
brators BOOSTER 
$1.19 : : 
‘WV we ‘Cartwhe e! Cond 
49e 
59 
\ 69¢ 
PM Speaker 
Ainico 5 ete. i 
List Our Price 

839.95 $19.75 
PHONOGRAPH SPECIALS 
pM Soeaker wit ~~ $16.95 
5 veedie . $20.50 

8 Pyoaete Spe aker speed. aut 
oe ae t $56.50 
Output Trans. Re 
For 5 4. € 6. 6K6 

va 


Controls 
IMeg w 


aner PM RADIO ‘S169 95 


sina "YRACER: ‘Kit 





$9.95 less batteries) 


——— 
TERMS: 20% cash with order, balance C.0.D. All 
prices F. O. B. New York City warehouse. Minimum 
order $5. 

OTE: Availability of merchandise subject to prior 
sale. Prices subject to change without notice. 


DEPT E-6 65 READE ST. NEW YORK 7,N. Y. 
COrtiandt 7-0086 Free catalog 
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Question Box 


COIL FRAME DATA FOR MODERN METAL LOCATOR 


2 No information was given on the 
size of the cases and frames for coils 
used in the “Modern Metal Locator 
described on page 16 of the 1948 
R ADIO-( "RAFT REFERENCF ANNUAL. Please 
Sit] y thi ormation x. &. &., 
Waco, Texas 

A. The cases for receiver 

mitter are 15% 


fe Fe Fh — 


l 16 


incnes 


The locator transmitter hookup 


Fig. 1—Dimensions for the coil frame. 

transmitt 
inches high, and 3°64 inches deep. The inside the 
loop frames are built for a snug fit in- Diagrams 
side them. Frames are constructed from  mitter are reprinted 
material approximately *s inches thick respectively, for the 
and 2,6 inches wide. This material who have not access 


1T4 1s5 5 ] IS4 26 


I7SKC 


ae 
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Fig. 2—Circuit of the receiver section of the 
device used for the location of metals by radio. 


must be grooved with two -inch issue or the 


grooves as shown in Fig. 1. ENCE ANNI 


HEADPHONE CONNECTION TO A.C. B.C. RECEIVER 


> | want to connect a ph ch te If this « 


° re 
small a.c.-d.c. type recei "m0 he frame of 
must be wired so the s 

when the 
pritas titable circuit.- 
Beach, Fla. 

A. This circuit will do the 
The jack, a Mallory type 
alent, must be well ins 
chassis and connected 
O1-uf,  600-volt 
Check the 
speaker assembly and make sure 
neither side of the voice-coil circuit 
grounded before connecting the jack. 


jhones are pli 
/ I 


blocking apacitor. 

output transformer and 

I directly to the 
capacitor from the 
need not be used, 


STROBOSCOPE USED FOR HIGH-SPEED ROTOR CHECK 


2 I plan to construct the stroboscope 
described in the October, 1950, issue. 


‘ fi , 
I will increase the oscillator’s fre quency 


other chart. One " 
on both charts This number 
speed of the rotor in r.p.m. 
c.p.s. and substitute a 1D21 For example: If the fir 
12,300 r.p.m., 2, 3, and 4 times 

cated speed will be 24,600, 
minute. How can I use this to check the 19,200 r.p.m respectively 
which I reading will be 9,840 r.p.m. 
turning over at speeds this speed is 

? pears on both charts so 

speed of the turbine. 
A. Set the control for In actual practice, ther 
maximum speed, then slowly reduce its _ slight difference between the 
speed until the rotor appears to stand on the chart because in most 
still. Note the speed in r.p.m. on the is not possible to read the dial 
dial. Make a chart showing speeds 2,3, part in several thousand. Theref 
4, and 5 times the indicated speed. Re- you can make the measurement seve? 
duce the speed of the oscillator until times and take an average , 
the rotor again appears to stand still. readings. In this way you should be abl 
Note the dial setting and prepare an-_ to find the correct rotor speed 


number 


range to 240 
Strobotron tube to provide direct cali- 


bration up to 14,000 revolutions per 


speed of a small air turbine 

believe to be 

between 50,000 and 75,000 r. 
Flint, Mich. 


stroboscope 
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Ouestion Box 


ONE-TUBE RECEIVER 
? Please 
able b 
IDs-CT 


from batte 


publish a diagram of a port 


oadcast receiver using as ngle 
tube It should 
small loud- 


stations. I 


type operate 
ries and drive a 
strong local 
to be able to use 
stations. i. Ws. aes 


spe ake ; or 
would like phone 8S for 
the weake) Cam- 
bridge, Mass 

A. This circuit should perform as well 
as that of many 3-tube t.r.f High- 
antenna and r.f. coils having 


sets. 
gain 


IMP PHONES 3 WAY PLUG 


9 
++ + 
used for 


to Insure maxl- 


iron cores should be 
Tl and T2 respectively, 
gain and selectivity. The triode 
section of the tube is the r.f. amplifier, 
the diode is the detector and a.v.c. ree- 
tifier and the pentode is the powe1 
output stage. The heater current 
by the 1Ds-GT is 0.1 amp., and the 
total B-supply drain in this circuit will 
be about 7 ma. 

A 3-way pkone jack and matching 
plug are used for the phones. The jack 
is wired so the speaker is silenced when 
the phones are plugged in. 


18-TUBE RECEIVER QUERY 


> Lam planning to build the 18-tube 


described in 


powdered 


mum 


used 


receiver 
but before I begin, 
to have data for 
160-mete) 
/ install these 
of those for the 6--and 10-meter bands. 
G. H. R., Akron, Ohio 
A. This set uses an oscillator which 
tunes from approximately 5 to 7 me on 
all bands. this set on the broad- 
band (550 to approximately 1350 
you cannot tune much higher with- 
out getting iff. feed-through on 1425 
ke) the oscillator will have to tune from 
1975 to 2825 ke. The maximum capaci- 
tance across the oscillator coil would be 
approximately 1,200 uuf. To cover the 
160-meter band, the oscillater must tune 
from 3175 to 3425 ke, and the total 
capacitance will be about 


communications 
the June 
I would like 
coils for the 


, 1950, issue, 
winding 
and broadcast 


hands. I u coils in place 


To use 


oscillator 
500 uuf. 

We do not think it wise to attempt to 
pad the oscillator coil so it will cover 
these bands. This set is engineered for 
optimum performance over five narrow 
sectors in the radio-frequency spectrum, 
We suggest that you use converters to 
cover the 160-meter and _ broadcast 
bands. 
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MORE THAN 150,000 RCP INSTRUMENTS 
IN USE TODAY—PROVE THEIR SUPERIORITY 


NOW you can get in kit form the best professio 


equipment! Made by Radio City Products one of ¢ 
standing manufacturers of test i t s for 18 year 
get kits that are complete with ail necessary pa 
easy-to-follow assembly instructions. There is nothin 

to buy! Yes, an RCP kit provides an enjoyable few hours 
instruction and construction pilus a finished test 

at a tremendous saving 











10 ( 
s Size 10" 


MODEL 345K KIT COMPLETE 25 





MODEL 322AK TUBE TESTER KIT 


KIT whe a ‘ - cae ies , $2 7? 
MODEL 447BK MULTI-TESTER KIT 


“$7395 











DYNATRACER 


\ 


MODEL TITAK 


New Model Signal a 


MODEL 77 7AK 





RCP HIGH VOLTAGE MULTIPLIER KIT 
P ng a 


X rM 


$695 
KIT MODEL HVMP.-IK. on 


y 
Available at your Distributor. Insist on R.C.P. instruments. Write for 


RADIO CITY PRODUCTS CO., INC. 


152 WEST 25th ST ° NEW YORK 1, N. Y. 


l RCP ULTRA HIGH FREQUENCY PROBE KIT 


I 


$425 


Catalogue 6 RE 


KIT MODEL HFP-IK ! 








NEW LOCATION 


Same big bargains in new equipment 


BC348 dual-section volume control ea. $2.50 
MC215 Tuning Shaft for SCR274N ea. $1.25 
MC124 Tuning Shaft for MN 26 306” ea. $6.00 
MC136 Right Angle Drive for MC124 ea. $2.25 
MC211A Right Angle Drive for MC215 ea. 85¢ 
BC732A Localizer Control Head ea. $2.50 


GIFT offer 


SEE 
PAGE 


Please include sufficient postage 


LONG ISLAND RADIO COMPANY 


P. O. Box 474, Montrose, Penn. 
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REPLACING A BR RECTIFIER 


(BELIEVE IT OR NOT! | 7s". 
a raiic which has a BR tube in its 


TYPE CHASSIS supply. The tube is bad and I 
6 3 O y S$ MFG. LICENSED UNDER ae ae ee * 
R.C.A. PATENTS wet. Fs dsc 


31 TUBE CHASSIS COMPLETE CHASSIS 
Best for Fringe Areas INCLUDING BLACK 
Improved Keyed A.G.C. RECTANGULAR PIC- 
Full 4 Megacycle Band Width TURE TUBE 
16 KY Output . 
A.F.C. Sync. Separator Syncrolok 16” pare a 
Latest 1951 Features 16” Rect. 169 . 
Focus Coil-Yoke Removable Plugs Black &.. Ragtene Se sect WEA a 
Standard Tuner Raetes a Oe te er ot 
—— — - > oar an 17” Rect. | 79 wiring connections for the 024 ar 

quipped wi ono Jac Black 

Set uses 70° Deflection Coil SUBSTITUTE FOR 38a5- ad 
Complete Chassis with Tubes Aligned. Not P Can I use @ seleninm 
a Kit 19” Round $ er ee 
Large 12” Speaker Black 199 pi a th ie <A “iy pics a 
All Knobs—Channel Selector 20 Rect. pase te aa pagent Pyle 
Universal Mounting Brackets. Tube on Chassis string in the set.—H. L., Ha 


Free Plastic Mask with Every Set $ a 
Free Schematic with Every Set 24” Black 289 = 
Free R.M.A. Guarantee on Chassis-Tube 3525-GT 
Free—No Extras—Tax Included 

Free Delivery on Paid Order 6 or More 25% WITH ORDER ; 
Dumont Tuner F.M. Radio $10 Extra BALANCE C.O.D. 4 P® ewe 


Cabinets—Console 16” 17” 20” $59 ' sy ee” 
Cabinets—Half Doors 17” 20” $69 Dealers, Dist., Mfg. e+ 


; aaa SPECIAL PRICES 
cobain rae am | SMe | 
UPSTATE, 107 DUANE, SCHENECTADY, N.Y. TEL. 4-3008 a 
4 WTVAC = * ener 
Py, 50L6 


SOLD TO jeer 


A. The original circuit i 


and the revision at 6. Resistor R 
be a Globar or Keystone type hav 
resistance of 1,400 ohms when 


200 ohms elie hot. 


Oo a LY Fa pope wemrngh pt CIRCUIT 


’ 
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gain amplifier described on pag 
Effective April 1, 1951 the September, 1950, issue. Ple 


a diagram of the mput circuit si 
ROTOR 4 CONDUCTOR WIRE | (0% (igen 
phones.—E. McD., Roselle, N. J 


$25.00 per/M ft. — 1000 ft. Metal Spools A. The diagram shows how the 


transformer is eliminated and the 





300 OHM TV WIRE—POLYETHYLENE INSULATION 


20 Senge 80 Mil Web $22.50 per/M ft. Motel Spools 

20 vs te 2000 """ 

22 —— < = 

22 15.00 “ “ “ Cardboard Spools 











TERMS: 30 Days Net—Rated Concerns—C.O.D. Non-Rated 


Jersey Specialty Co. | =. 


LITTLE FALLS NEW JERSEY | ues of the gain controls and decoup 
Phone: L.F. 4-0784-1404-1405 resistors changed to adapt the amy 


to use high-impedance microphones 
—end— 
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Try This One 


MEDIUM-VOLTAGE RECTIFIERS 
Amateurs and experimenters often e.@ = 
use &3’s, 83-V’s, and 5Z3’s in power sup- ATA o, - 
plies delivering up to 225 ma at 600 1951 Edition 4 ee, 
volts. These tubes do not last long un- ae 
der such operating conditions and are oUiae : 
likely to are or short between plate and 
filament. The resulting short circuit will 
blow fuses, or cause the primary of the 
transformer to burn out. A pair of 866’s, 
866-Jr.’s (2B26’s), or 816’s may be used 
if there is room for an additional tube, 
and if the filament winding is heavy 
‘enough to supply the required power. 
I use a surplus 1641 RK-60 in all my 
supplies where the rectifier plate volt- 
age is not more than 750 per plate. The 
maximum ratings for the 1641/RK60 
are: 750 volts r.m.s. per plate, peak in- 
verse voltage 2500, and output current 
250 ma d.c. The internal voltage drop 
varies from 35 volts at 100 ma to 61 
volts at 250 ma. The filament voltage 
is 5 volts and current is 3 amperes. 
The 1641/RK-60 fits in a medium, 
4-prong base with filament connections 
to pins 1 and 4. Plate connections are 


made to 0.36-inch caps on top of the 

tube. The envelope is 2144 inches at the , | 
widest point and 5% inches from base 

to tip.—Gerald Samkofsky 


SETTING SLOTTED CONTROLS 
Transmitters, amplifiers, TV receiv- 
ers, and numerous other electronic de- 
vices often have potentiometers or va- 
riable capacitors with slotted shafts TV TRANSFORMER CATALOG 
for screwdriver adjustments. These 
amr ox ee Ga ee AND REPLACEMENT GUIDE 
chassis or behind a panel where the 
slots are difficult to find and even more ° ‘ 
difficult to keep the screwdriver in. Lists: ‘ 
TUNING CAPACITOR OR POTENTIOMETER WITH STANDARD SHAFT @ Over 900 TV receiver models and chassis made 
= \/A°SLOTTED BRASS 
Om BAKELITE INSERT by 71 manufacturers. 
@ Complete specifications, dimensions and prices 
of 75 STANCOR transformers and related com- 
ponents for replacement and conversion. 


ebbiateak cieiiiotiaiae tr dead TAKE THE GUESSWORK OUT OF YOUR TV SERVICING! GET 
when a %-inch metal or insulated YOUR FREE COPY NOW AT YOUR STANCOR DISTRIBUTOR 


coupler is placed over the end of the 

shaft as at a in the drawing. The draw- 

ing at 6 shows how a standard shaft 

can be converted for screwdriver ad- ; STANDARD TRANSFORMER CORPORATION 
justments. The shaft is fitted with a 

coupler and a short piece of %-inch Sr 3592 ELSTON AVENUE, CHICAGO 18, ILLINOIS 
shaft which has been slotted for a 

screwdriver. If the control shaft is hot 

and must be insulated for safety, use 

an insulated coupler and a fiber insert. 

-O. C. Vidden, 


SAFETY WITH A.C.-D.C. SETS 


I have a sure-fire method of making 


certain that I do not get a shock while AN a 
servicing a.c.-d.c. equipment. I covered | W TED big 





IN EJTHER CASE INSERT SHAFT ENOUGH TO ENGAGE IST SET SCREW 
b 





one end of my workbench with sheet 

metal and connected it to ground TO BUY 

through a large neon lamp. All trans- | GIFT yaa s 
formerless equipment is serviced on this Large and small quantities of new or 

section of the bench. The neon lamp used electronic government or manu- 
lights immediately when the line cord facturers’ surplus tubes and equipment. 

is inserted so the chassis is hot. Do not Highest prices paid. State quantity, SEE 
touch the chassis until you have re- | 


; . condition and best price in first letter. 
versed the plug. It is a good idea to 

mount the indicator lamp close to the Box No. F-2 ¢/o Radio-Electronics 

power outlet where you will be sure to 25 West Broadway 

see it when you plug in the set.— New York 7, N. Y. 
N. H. Kent 
JUNE, 1951 














Try This One 


PLATING SOLDERING IRONS 
Several months ago, a id é 
mended using a solutior 
/ nide (a deadly poison) 
— ae | soldering iron tips to pre 
PENN TV ANT es A much simpler mett 
tip of the iron with Co« 
plating powder which car 
any clean copper surfat 


@EASIER TO INSTALL cloth. This powder is a 
@SECURE INSTANTLY 


@WITHSTAND WEATHER 
EROSION a coppe! conductors wt 


proving the contact 


CHIMNEY MOUNT CMA-500 S or bolted together.—R. | 


DRILLING THIN-WALL TUBING 
It is difficult to start a di nt ft 

thin-wall tubing without u ga 

punch which is very like 

the tubing. I have solved 

by modifying a cheap pal) 

to serve as a guide fo 

serrations are filed 

inside of the jaws an 


r FREE BUI : 5 
651 filed down one side 


0 Technicians Have Learned 


TO GET THE MOST OUT 
OF BASIC TEST EQUIPMENT 


Why Not You, 


To use the tool, g 
lightly with the groove 


11TH EDITION drill. Remove the tool a 
hole is started.—O. C. \ 


SERVICING by SIGNAL SUBSTITUTION Bd AS | The groove in a guide for star 


! p-TO-DATE 
A BEST SELLER FOR OVER 9 YEARS! (NEW, U 
Modern, Dynami 
and Alignmen 
@ Universal 
co Employs Only Basic Test Equipment 


d Approach To Re- 
«See toblems, AM-FM-TV. SIMPLE AUDIO PICKUP 
non-obsolescent Radio programs may be piped f 
a receiver to any recorder i 
100 pages. Invaluable or public address systen 
information that will help 


Ask for “S.S.S." at your local you re-double the value of 
your basic test equipment. 


The Simple, 
ceiver Adjustment 
x to leara 


@ Nothing comple 
@ No extra equipment to purchase 
ductive coupling between 
transformer of the 
contact microphone 
amplifier. Tests have sho 
est field to be at the top 
former. The mike may 
within 3 inches of the t 
former or mounted 
transformer if it is cus 
thin layer of rubber o1 


Reynolds 


OLD RECEIVERS MOTORBOAT 


IMMEDIATE DELIVERY! ; ig 
High quality, 7-strand copper wire covered | A num est of old - cage 
with pure Black Polyethylene—55 mil. Avail- | push-pull 45’s and a 27 in the ¢ 


Radio Parts Jobber or order direct from factory. 


PRECISION APPARATUS COMPANY, INC. - 92-27 Horace Harding Bivd.. Elmhurst 4, N.Y 





able for immediate delivery. F.O.B. Baiti- 
more, 20% deposit, balance C.O.D 
D DISTRIBUTING COMPANY, INC. 

25 S. Liberty St. Baltimore, Md. ‘ 


1000-4 | plifier. Because most ¢ 
aa not have a.v.c., tuning acr 
= y, station will cause the set 
overload the 45’s. Conse 








tubes soon go gassy and 





SSE88 ORDER BY MAIL BEBEBE 


HARVARD LABORATORY, Dept. RE-6 & the slightest provocatior 
659 Fulton Street, Bklyn. 1, N.Y s bias to 60 volts helps in s¢ 
Please ser TELECOLOR PILTER | others, I connect a O0O1- 


10 inch ..... $ 3 


4 5 | from the grid of the 27 to the gr 
ON 12, 14 Inch. .. 6 -s++> Lig | one of the 45’s. This connection f 
YOUR 16, 17 tach. .. 10 , a negative-feedback loop. 


19, 21 inch... It av be aunee 
Simply attach TELECOLOR FILTER to front of set ond enioy ERY OS HeSesenry 
favorite programs in wonderful glorious color tone instead of Screen site... Amount feedback capacitor to gr 
dull black and white. TELECOLOR FILTER is one of the latest Name 45 and then the other 
discoveries, its special formula coloring gives brilliant, pleasing, . 
genuine color tone, life like color depth, reduced eyestrain and ADDRESS which gives the best re 
F. Cutress 


glare. See our Janvory ad—page 114—Free information! 
MAIL COUPON NOW! city STATE 
SESSEEETEEEEEReeesee 








—end 
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Tune in this RCA Victor “Personal” radio 
—no bigger than a book. Out pour the 
full tones of any orchestra—so full of 
“living presence’—that it’s like holding 
a band in your hand. 

This compact instrument grows directly 


conducted at RCA 
Laboratories. Scientists and engineers here 


from basic research 
perfected highly efficient circuits and elec- 
tron tubes—powered by compact RCA 
Batteries. Its built-in gives peak 


performance anywhere—at home or “on the 


antenna 
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velo 


Its miniature loudspeaker offers fine 


road.” 
acoustical performance in a minimum of 
space. 

Development of this handsome portable 
radio, weighing less than 4 pounds, is another 
example of RCA research and engineering at 
work for you. Result: 











a totally new satisfaction 





from a small “Personal” radio. 


See the compact new R¢ 
“Personal” radio today 
B411—now on disp! 

RCA Vic 1 


tor ae 


nders of radi teler 

ni t “RC 4 ‘Exhibitio m Ha 
Y Adn nission is free. Radic Comcuatinn 
Ht A Br ing, Radio City, New York 


and elee- 
36 West 49th Street, 
of America 
20, N. ¥ 


ision 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Télevision 











_New Patents 


Patent No. 2,530,693 
Estil 1. Green, Millburn, N. J. 
(Assigned to Bell Telephone Laboratories, Inc.) 


| MULTIPLE-BAND PANORAMIC RECEIVER 
| 


This panoramic receiver can cover an unusually This i.f. can pass through channel A. If the rf 

= wide frequency range. All signals intercepted by is in the range 9990-10000 ke the beat will be 475 

it are displayed on an oscilloscope. The horizontal ke, which is the frequency of channel B. Fre 

SAVE 50% sweep of the scope is synchronized with the sweep quencies between 9980-9990 ke create a beat of 
of the local oscillator frequency. The demod- 485 ke and pass through channel C. If there were 

ON THIS ulated receiver oftput feeds the vertical plates of 10 channels, the receiver could cover a range of 
the scope 100 ke although the oscillator is swept througt 


FM 
TUNER 


oz. 


Enjoy clear, static-free reception of your favorite mu- 
sic and sports events--convert to FM for less than 
$10. 00 with this Exclusive Concord FM tuner. Easily 
converts any AM receiver, phono amplifier or PA OSC. MIN. = 10,485 
system for FM. Covers the entire 88-108 FM band. “ WAX 10,475 
Tuning and on-off controls on front panel with termi- 
nals for connection of 300 ohm twin lead antenna on 
back. Extremely easy to install...Uses a 7F8 in a 
fremodyne circuit, plus a 6H6 rectifier. Size of chas- 
sis: 6-3/4x 4x 4-1/8". Complete with tubes. For 
110-120 volts, AC-DC 

99-9502J--Shpg. Wt. 2 lbs..... Net..... 


DUAL 
VIBRATOR ww 


POWER 
PACK As the oscillator weeps throug its band it only 10 ke 


| may heterodyne r.f. signal Each appears The output of each che 

as a vertical line on the screen. The height of turn to the scope. The lowe 

each line indicates signal intensity. The position switch controls a d.c pply 
Your Net 














of each line (along the time-baseline) shows the the vertical plates to contr« 

frequency of the signal. The baseline may be oscilloscope baseline. For exar 
Another Special Concord Exclusive!...Selling at a 
fraction of its original cost. Brand new vibrator pow- 
er supply. ..ideal for mobile amateur rigs (transmit- 
ter & receiver) or mobile Public Address systems. 
Compactly designed cabinet can be easily mounted un- 
der auto dashboards. Two vibrators supply dual out- 
put: 400 volts at 150 ma; 225 volts at 60 ma with 
slight modification. Enclosed terminal board provides 
lugs for connecting handset, microphone, and speaker. 
Unit alsohas provisions for mounting speaker inside . 
Controls on front panel include: channel selector, on- 
off switch, squelch control (cuts out all noise when no 
signal is being receiver), and volume control. Sup- SAWTOOTH GENERATOR FOR ELECTROSTATIC TUBES 
plied with instructions for modification but less vibra- 
tors. Size: 6-5/8 x6 x 5-1/8" Patent No. 2,509,761 
99-9627J--Shpg. Wt. 9 Ibs.....Net Robert M. Crooker, Chicago, Ill. 
Kit of 2 vibrators and vibrator socket for modification 
of above unit 
99-3957J--Shpg. Wt. 1 Ib .N wane This is an efficient circuit for horizontal deflec- The sweep voltage is large fo 
tion of an oscilloscope or small kinescope using C2 doubles the sawtooth that can 
electrostatic deflectors. It provides a sawtooth charging one capacitor (Cl). A 
with an amplitude of about 450 volts from a B- first cycle, Cl can charge uniformly 


T oa oO U Ss A N D S supply of only 235 volts. The linear sweep is 
built up by charging a pair of capacitors in HORIZ SYNC PULSES TO ae 
series. A blocking oscillator discharges ther 
OF SIMILAR BARGAINS quickly to cad the wave ; sik ee ee 
ARE YOURS AT When the circuit is first turned on, Cl charges v 5 Oo!) 
= 


= —HORIZ ~DEFL GEN 
uniformly from the B-supply through Ll. Be- 


| 
coRD 0 cause L1 is tightly coupled to L2, an equal but oS 
0 A opposite current flows through L2 to charge C2 
C K 13 cis 
| , 


calibrated in mec if desired as shown, channel A is in the « 

No bandswitching is used in the local oscillator the d.c. supply is negative 
or r.f. circuits. The oscillator is swept over a center. When channel B is 
range of 10 ke. The r.f. stages are untuned, is zero and the horizontal baseline 
wide-band amplifiers. Several sharply tuned i.f the center of the screen 
channels are used, one at a time being connected is positive, so the baseline 
to the scope through a rotating switch switch rotates rapidly so % t 

As the oscillator sweeps through its band e taneously, each displaying signals 
figure) it creates a 465-ke beat whenever it responding band. As many base 
heterodynes an r.f. signal between 10000-10010 ke there are channels in the systen 


(Assigned to Motorola, Inc.) 














The upper plate of Cl becomes positive, the lower 
SEND FOR LATEST plate of C2 negative. This arrangement doubles 
the available output for the deflector plates 1 2 
5 The triode plate supply is equal to the total jus ae 
BUYER Ss GUIDE potential across Cl, C2. As the charge increases i 4 
FILL IN AND MAIL TODAY | the triode begins to conduct. Current through L3 1 30MH 
induces a voltage across L4, which is phased to 
CONCORD RADIO CORP. Dept. JF-51 make the grid positive. Therefore conduction in- 
901 West Jackson Blvd. , Chicago 7, Mlinois creases rapidly and the tube impedance is greatly 
reduced. Now Cl, L3 form an oscillator cir- range. As described above, C1 
Enclosed $......... (Include shipping charge cuit through the tube. The capacitors discharge, it begins to take current from 
Any excess will be refunded.) Rush me the then recharge in the opposite direction so that Therefore the charging range is 
following equipment. the upper plate of Cl becomes negative and the Cl were discharged and the B sup} 
lower plate of C2 positive. this time grid cur- As in any charging circuit, to 
99-95023 FM Converter $9.95 rent is sufficient to block the tube again and the arity, Cl ean be charged to only a fs 
99-9627) Vibrator Power Pack $9.95 next charging cycle begins power-supply voltage 
99-3957J Vibrator Kit $5.79 | 
Send FREE latest Buyer's Guide 























CONTROL OF HALL EFFECT IN GERMANIUM CRYSTALS 
Patent No. 2,536,806 
Address ... Rea Se 2 ee Albert Hansen, Jr., Nahant, Mass. 
(Assigned to General Electric Co.) 
City... Zone... .. State 


ee Certain materials like bismuth and germanium effect, an e.m.f. is generated thro 

| exhibit the “Hall effect.” This effect is illustrated angles both to the field and to the « 

at a in the figure. A small plate of germanium is case the output e.m.f. would be 
shown at H. A magnetic field passes through H rection through H 

Jat right angles to a current I. Due to the Hall Points A and B must be at exact 
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New Patents 





ends of H. Otherwise a component of voltage 
drop (due to I) is present across the output 
terminals. R is added to compensate for this 
possible error 

A control circuit based on the Hall effect is 
shown at b. The pointer of the d.c 
ounterbalanced with a small magnet PM which 


meter is 





OUTPUT EMF 


s along the curved slot. Hl and H2 are Hall 
p s fed with a.c. from potentiometer P. When 
the pointer is near 10 on the dial, PM passes 
near Hl. Due to Hall effect, an a.c. is fed to 
transformer Tl and amplifier Al. Relay RY1 is 
control the desired function. PM ex- 
about 4. Then 


operated to 


cites H2 when the pointer drops to 





<3| 


a.c. passes through T2 and feeds A2. This operates 
RY2 and some other function is controlled 

meter may indicate the 
output of a thermocouple. When the low point 
is reached, RY2 can turn on the heat. At the 
other end of the scale too much heat is registered 
und RY1 may be used to disconnect the heater 


ABSORPTION-TYPE PICKUP 
Patent No. 2,530,087 

Chester M. Sinnett, Westmont, N. J. 

(Assigned to Radio Corp. of America} 


This variable capacitance pickup feeds a con- 


As an example the 


ventional a.f. amplifier. The stylus has negligible 
mass and reproduces a wide frequency range 


TUNED TO 200MC 


Tz 


























ws 


A metallic electrode is fixed adjacent to the 
stylus. As the stylus vibrates it changes capac- 
itance C between itself and the electrode. The 
pickup is connected to a half-wave line L coupled 
to an oscillator. As C varies, it controls the 
power which L absorbs from the oscillator. 

The tube plate current is modulated at an audio 
rate by the absorption of the line 


JUNE, 
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TURNTABLE 


MOTORS 


Three Speed 
Dual Speed 
Single Speed 


It’s the famous General 
Industries Smooth Power 
line, backed by years of 
proved dependability in 
America’s leading radio- 
phonographs and other 
sound reproduction units. 
Write today for complete 
information, including 
specifications, design 
features and dimensions. 
Quantity price quotations 
available on request. 








HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 


We have a number of alert young men who hove 
completed intensive training in Radio and Tele 
vision Repairing. They learned their trades thor- 
oughly by working on actual equipment under 
personol, expert supervision. If you need a 
trained man, we invite you to write for an out- 
line of our course, and for a prospectus of the 
graduate. No fees, of course. Address: 


Placement Manager, Dept. P108-6 


COMMERCIAL TRADES INSTITUTE 


1400 Greenleaf Chicago 26 











RECORD-CHANGER 


MOTORS 


Three Speed 
Dual Speed 
Single Speed 


MODEL 250 
Tape -Disc 


RECORDER ASSEMBLY 


Plays back both* 


Plays any 78 
R.P.M. Record* 
*When connected with proper amplifier 


Records on tape* 
Records on discs* 


The GENERAL INDUSTRIES Co. 


DEPARTMENT C e 


ELYRIA, OHIO 





[GB |. You are buying or building 
a TAPE RECORDER 
f.. youvuacrea ELEMENTS 
RECORDER - 
ENTHUSIAST SINGLE AND DUAL 

TRACK TAPE RECORDING 
and 
1001 APPLICATIONS 
printing, 
increased to 144 pages! 
Price still $1.00 postpaid 
Order today. Enclose dollar bill 


check or money order 
Booklet mailed same day 


AMPLIFIER CORP. of AMERICA 
398-2 Broadway, New York 13, N. Y. 














Examine FREE 





we tay 


Prentice-Hall 


ELECTRONICS & 
UHF LIBRARY 


Edited by W. L. EVERITT 


5 VOLUMES 1662 ILLUSTRATIONS 
Pay Easy Installments If You Keep the Set 


Turn to this new, up-to-date Library with 
complete confidence, for dependable facts 
any phase of modern electronic theory 
and practice. These volumes, by outstanding 
1uthorities, give you thorough guidance 
learly written, logically arranged, profusely 
illustrated 


Electrenle Fundamentals and Applications 
By Pr John D. Ryder, Univ. of Ulinos 


on 


Complete, logical, easy-to-follow treatment of (a) 
physical principles underlying electron tubes, (b) 
characteristics of vacuum tubes, (c) all basic 
tube circuits. Includes: Electron Ballistics. Cath- 
ode-Ray Tubes. Emission of Electrons. Space 
Charge in Vacuum Tubes. Diode Rectifiers. Tri- 
odes. Multi-Element Tubes. Small-Signal Ampli- 
fier Circuits. Audio-Frequency Amplifiers. Radio- 
Frequency Amplifiers. Oscillator Circuits. Modu- 
lation Sy ms. Wave-Shaping Circuits. Gaseous 
Conduction. Gas Control Tubes and Circuits. 
Photoelectric Cells. Solid-State Electronics. 
Electromagnetic Waves and Radiating Systems 
By Pr Edward C. tdan niv. of i 
entire field of electromagnetic engineer- 
ing. Includes propagation as well as radiation 
and transmission. Full treatment of UHF trans- 
mission wave guides, antennas, slot an- 
tennas, radiation and diffraction, ground-wave 
sky-wave propagation. 
Ultra High Frequency Engineering 
By Thomas L. Martin, Univ. of New Mexico 
Theory and technique of ALL the new fields 
of electronic engineering: Radar, Telemetering, 
Electronic computing, Facsimile, Television, 
Blind landing systems, Pulse-time modulation, 
lonosphere measurements . and the others. 
Networks, Lines and Fields 
By Pr John D. Ryder, Un 
transformations 


Covers 


lines, 


and 


f Illimots 

and theorems. Reson- 
Impedance transformation and coupled cir- 
Filters, General transmission line. High- 
frequency line. Equations of the electromagnetic 
field Transmission and reflection of 
plane boundaries. Guided waves be- 
tween planes. Wave guides. 


Elements of Television Systems 
By George E. Anner, New York University 
Complete basic theory, plua current practice, 
covering: Closed TV Systems. Commercial Tele- 
casting Systems. Color TV Systems. Gives clear 
exposition of all phases of picture transmission, 
including the new technique of dot interlace. 


SEND NO MONEY—EXAMINE FREE 
Just mail coupon below to get complete 5-Volume Set 
1 10 DAYS’ FREE TRIAL. If not completely satis- 
actory, return in ten days and owe nothing. Or keep 
and pay only $5.35 down and $8 a month for 
e months until full price of $45.35 is paid. Decide 
yourself—-without risk or obligation——just 
ipon to examine Library ten days free 


ete eet ieeetententarieenieiateeieateteteeteteteetinteeieeie 


Prentice-Hall, inc., Dept. M-RE-651 

70 Fifth Avenue, New York 11, N.Y. 

Send me the Prentice-Hall, ELECTRONICS 
& UHF LIBRARY (5 Volumes) for ten days’ 
free examination. If fully satisfied in ten days 
I will send you $5.35 plus few cents postage 
and then $8 a month for five months until 
full price of $45.35 is paid. Or I will return 
the Library in ten days and owe nothing 


work 
ance 
1its 


Radiation 


waves at 
parallel 


Name 
Address 


City and State 





PERIODIC METER DAMPING 
Patent No. 2,526,006 
Ralph V. Cress, Syracuse, Ind. 
(Assigned to Penn Electric Switch Co., 
Goshen, Ind.) 
This invention provides meter damping without 
reducing sensitivity. Motor M 


operates a cam 


R ao, 


























CURRENT BEING MEASURED 
tt 


which opens and c 
coil L. While the 


meter movement by absorbing power 


se58 acl 1 hunt ‘ meter 
circuit is R damps the 
from it. D it- 
ing open-circuit is removed 
and the needle is deflected n ally. Knob C con- 
trols the ratio of time dur which 
exists to the time when it is absent 

An optimum value of R may be 
for the particular galvanometer to be 
Then C is sted the 

minimum time overshooting 
or oscillation. 

After the needle has rest, S may 
opened. This disconnects both M and R, to assure 
of the final reading 


FREQUENCY MEASUREMENT 
Patent No. 2,537,104 
Albert H. Taylor, 
Prince George's County, Md. 


(May be used by the U. S. Government 
without royalty payment) 


intervals, damping 


ng 


damping 
chosen by ex- 
periment 
damped needle 


adj until 


deflects in without 


come to be 


accuracy 


This is an improvement over 
of Lissajou figure me 
quency Fs (preferably 
compared with an unknown 
When Fx/Fs is 


oscilloscope 


the 
irement 
fixed for high ac is 
Fx means of an 
i integer 


by 
oscilloscope. 
fraction, the 
tionary and the unknown is easily 
The invention “3 
ment even when the pattern is 
Fs is fed to a phase splitter and amplifi 


or 
pattern 
new 


permits accurate 


not stati 
outputs of the two amplifiers have equal ampli- 
tude but their phases differ by Therefore 
the CRO sweep is circle (shown by dotted 
lines in the When Fx this 
sweep, a& wavy appears an 
exact integer N, the pattern 
and there are N The 
tern which results when Fx 


90 


modulates 
If Fx 


remains stationary 


figure). 
pattern Fs is 

ire shows a 
6 Fs 


cycles. pat- 


SCOPE PAT TERN 


DOF SCOPE 


>| WAVE SHAPER 


When Fx/Fs is not 


pattern appears to rotate in one dir 


integer the wavy 
the 


strobo- 


an exact 
tion or 
other. This rotation can be “stopped” by 
This is done by Fs 


which frequency-modulat 


scopic methods and the wave 

the 
scope grid and periodically blanks out the pattern. 
To Fx, Fa 
is adjusted to a gradually 
until the to 
Then the 


shaper 


oscillo- 
calculate the stroboscopic 
high 
rotating 
unknown 
Fx= NFs 

Fa not have the high 
standard frequency. As an illustration, 
that Fs is 102 cycles and Fx is 1,000. The pat- 
tern will contain 10 and will appear to 
rotate. Motion will appear to stop when Fa is 20 
eycles. If Fa has an accuracy of 5% it will be in 
error by 1 cycle so Fx will be known accurately 
to within 0.1% or 1 part in 1,000. 


frequency 
and 
pattern 


frequency 
reduced appears 
stop. 
need 


of the 


assume 


accuracy 


cycles 





As in any stroboscope, Fa can 


at more than one frequency. Use 
value. Note also that Fa is added 
from NFs to find Fx. The correct 
upon whether the pattern rotates ir 
or the other 


for a given circuit and oscil 


It may be determined « 


PM ERASING HEAD 
Patent No. 2,535,498 


Otto Kornei, Cleveland Heights, Oh 


(Assigned to Brush Development Co.) 


rhis erasir PM type he 


x head is of the 


netized tape past two 


These magnets 5 
aying field which der 
the sound rec« 


the tape 


in positior 
ing, dec 
and erases 
As the f 
st mag 


in the 


nearly perpendic 


figure). It recedes f 


nagnet at an angle betweer ar 


magnets themselves make an angle 


with each other 


rs 





The field created by the 
the 

As 
pole of 
eld beca 
The field rev 


second magnet 


recorded on 
ial recordings. 


the N 


magnets 


magnetic cycle which tapers off 


POWER SUPPLY FOR BIAS 
Patent No. 2,536,830 
Garet F. Ziffer, Syracuse, N. Y. 
(Assigned to Genera! Electric Co.) 


This is a single-t 
for bias 


grids. In this 











connected to have opposite effect 
El there is an in 
voltage while the control 
By properly 
effects become equal as well a 


when rises, i 
grid 
tive. selecting Rl 
fore the plate current 
aries. Output 
tiometer R3. 
Component values are shown 
cording to the inventor, this ec 
than 0.1% ripple for an El 
output voltage remains 
even when the 
as 50%. 


remains ¢ 


voltage is taker 


ripple 
constant te 


input is 
—end— 
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Radio-Electronic Circuits 


CAPACITANCE-TUNED 
FREQUENCY BRIDGE 


The Wien bridge is a perennial] favor- 
ite with experimenters as an inexpen- 
tunable frequency-selective net- 
work. It is especially useful for 
identifying unknown audio frequencies 
by the null method, as a selective feed- 
back network in tuned amplifiers, and 
as a heterodyne eliminator (“heterofil’’) 
in radio receivers. The single practical 
drawback of this circuit has been the 
difficulty in obtaining inexpensive 
ganged potentiometers with 
tory tracking between sections. 

This difficulty is overcome in the 
accompanying circuit by varying the 
dual capacitors of the bridge, instead of 
much 


sive, 


satisfac- 


the resistors. It of course, 


is, 
easier to obtain good tracking between 
sections than between 
common 365- 


tuning capacitor 
controls. A 
uuf-per-section unit is used. 

This circuit is not a true Wien bridge 
in the strictest sense, since the normal 
inter 


dual volume 


positions of Cl and R2 have been 
changed. This was done to use a stand- 
ard tuning capacitor with 
rotors. The nu response is very good, 
when using headphones or 


common 


however, 


V5. VuMME. 





DUAL 365uyt BC TUNING CAP 
Circuit of the capacitance-tuned bridge. 


Tuning range of the circuit shown is 
18 to 370 cycles. This rather extended 
range may be restricted, if desired, by 
using a padder in parallel with each 
tuning capacitor section. The basic 
range may be multiplied in suitable 
steps by changing simultaneously the 
values of Rl and R2. When R1 and R2 
each are 2 megohms, the range is 180 to 
3,700 cycles; and when they are each 
200,000 ohms, the range is 1,800 to 
37,000 cycles. Because of unavoidable 
stray capacitances, there may be some 
difficulty in obtaining clean, sharp nulls 
at frequencies above 20,000 cycles. 

By using a ganged switch to change 
R1 and R2, the bridge can be made to 
cover the full audio range from 18 to 
37,000 cycles in only three steps. If 
stray capacitance is kept low, only one 
dial scale need be used to cover all three 
ranges. 

To eliminate body capacitance effects, 
a ceramic coupling must be placed be- 
tween the tuning capacitor shaft and a 
bakelite shaft attached to the tuning 
knob. Also, the tuning capacitor must 
be mounted at least 3 inches back of the 
fingers. If the rotors of the tuning 
capacitor are grounded, as shown in 
the diagram, the signal input source 
must not be. However, the null detector 
can be. If, on the other hand, the signal 
source is grounded, the rotors and null 
detector cannot be.—Rufus P. Turner, 
KéAl 
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HAMS, FEDERAL, STATE, MUNICIPAL 
AND COMMERCIAL FLEET OPERATORS 


Your big market for radio commu- 
nication equipment is wide open. 
Civil Defense preparation is vastly 
widening the demand. Your sales 
potential will be greatly increased 
by handling Ward special purpose 
antennas and mounts. Ward engi- 
neered antennas and mounts meet 
all installation 
stand the gaff of hardest mobile 
use. A special selling advantage is 
Ward's capacity to not only supply 


requirements . 


complete antenna units for initial 
installation, but to provide sepa- 
rate components that may be com- 
bined to solve any requirement. Be 
ready to fill the urgent and con- 
communications order 
stock Word SPP antennas 
. « TODAY. 


ond 
mounts . 


THE WARD PRODUCTS 
CORPORATION 


Division of the Gabriel Co. 
1523 East 45th Street 
Cleveland 3, Ohio 
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ATLAS RADIO CORP. LTD., 
Toronto, Ontario 
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427 West Randolph St. 
Chicago 6, Illinois 


EASY TO LEARN CODE 


It is easy to learn or increase speed 
ith an Instructogr Code Teacher 
Affords the quickest and most pra 
tical method yet developed. For be 
ginners or adva i udents. A 

able 


ENDORSED 
ee ae 


a the code’? with the Ins t 
Write today for convenient rental and purchase plans 
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4701 Sheridan Rd., Dept. RC, Chicago 40, tl 
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ONLY AVAILABLE TUBES WILL BE SHIPPED 
SEND NO MORE THAN 20% DEPOSIT 


BROOKS RADIO & TELEVISION CORP. 


84 Vesey St., Dept. A, New York 7, N. Y. 





REVAMPING A TRIPLETT SIGNAL GENERATOR 


The Triplett Model 3432 AM signal 
generator has two characteristics 
which can limit its usefulness in a serv- 
ice shop. Although its power trans- 
former has an electrostatic shield, 
enough r.f. is radiated through the 
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Change the bleeder resistor from 
30,000 to 50,000 ohms. Break the B-plus 
lead to the r.f. oscillator and insert a 
470-ohm, 2-watt resistor. Connect an 
0A2 between ground and the junction 
of the 470- and 10,000-ohm 


resistors 
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EXT MOD AF OUT -O! 


line to cause interference to 
nearby radio and TV receivers and 
| make alignment difficult if not impossi- 
| ble. Frequency shift with line-voltage 
| variations also does its share to make 
| servicing difficult. 

| The drawing shows the diagram of 
|the 3432 and changes which reduce 


| radiation and insure against frequency 


| shift with line voltage fluctuations. 

| 

| Defective selenium rectifiers which 

develop less than normal output voltage 

| often cause loss of sensitivity in broad- 

least sets and many other types of 
troubles in TV sets. To assist the serv- 
ice technician in making qualitative 
measurements on these units, the Recti- 
fier Division of Sarkes Tarzian has 

| released a circuit of a tester for their 
selenium rectifiers. 

| Rectifiers are rated by the d.c. voltage 

| which they develop across a large filter 

sapacitor when delivering approximate- 

ly full-load current. Load resistor R1 
is an adjustable, 2,000-ohm, 25-watt 

| unit tapped at 1,750 and 1,300 ohms; 


power 


R2 is 1,000 ohms, 50 watts, tapped at 


Si SWw 2A RECEPTACLE FOR RECTIFIER LUGS 

















‘soov = WTVAC 
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The 0A2 stabilizes the oscillator supply 
voltage at 150 and helps to keep the 
frequency constant. 

To reduce radiation, insert the line 
filter shown at a between the switch 
and the line cord. L1 and L2 are 20 
turns of No. 28 enamelled wire close- 
wound on a %-inch form. This filter 
should be enclosed in a well-grounded 


shield.—Wilbur J. Hantz 


TESTER CHECKS FOR DEFECTIVE SELENIUM RECTIFIERS 


850, 650, and 520 ohms; and R3 is 500 
ohms, 100 watts, tapped at 430, 375, and 
290 ohms. A 2-circuit, 9-position, non- 
shorting switch selects the required 
load resistor and filter capacitor. 

To operate the tester: 

1. Make sure that S1 is OFF, ther 

plug the rectifier into the receptacle 

Be sure that polarity is correct. 

2. Set the selector (S2) to the correct 

position for the rectifier being tested 
“3. Throw S1 to on. 

4. Reject all rectifiers which, within 

5 minutes from the time the voltage 

is applied, do not deliver the approxi 

mate voltages listed in the following 

table: 


# TOTAL VALUE 





“+ 


0-150v0C 





< 
4 
s 
< 
< 
x 
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P * 500/100 
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Radie-Electrenic Circuits 





Rectifier | Selector | D.C. Volts 
Model No. | Setting | (Approximate) 


65 = =(65 ma) a 130 
75 (75 ma) 8 130 
100 (100 ma) | 125 
150 (150 ma) 130 
(200 ma) 130 
(250 ma) 130 
(300 ma) 125 
(350 ma) 125 
(450 ma) 120 











SQUARE-WAVE GENERATOR 


When time is an important factor, 
use a square-wave generator and scope 
nstead of a variable-frequency oscilla- 
tor and voltmeter for checking the 
response of audio and video amplifiers. 
The latter method gives the true re- 
sponse curve which is more easily inter- 
preted, but it takes too long to plot 
curves when comparative checks are 
made on several amplifiers or when cut- 
and-try methods are used to select com- 
ponents which give the desired response 
curve. A square-wave generator and 
oscilloscope are the ideal tools for 
making rapid measurements. 
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Described in Wireless World (Lon- 
don) is a simple generator which pro- 
vides square waves at 80, 800, and 
8,000 cycles with output variable from 
zero to 50 volts peak-to-peak. The cir- 
cuit shown in the diagram is simpler 
than the usual  wmultivibrator-type 
square-wave generator or the clipping 
and clamping circuits used to convert 
sine-wave voltages into square waves. 

The negative half-cycles at the plate 
of the transitron oscillator V1 are dis- 
torted, so a combined triode limiter and 
cathode-follower V2 is used to clip the 
negative half-cycle and provide a low- 
impedance output of approximately 150 
ohms. The 10,000-ohm control varies the 
mark-space ratio from approximately 
5 to 1 at one extreme to about 1 to 3 at 
the other. This control affects the repe- 
tition rate so the frequencies of 80, 800, 
and 8,000 cycles are correct only when 
the mark-space control is set for pro- 
ducing a perfect square wave. The fre- 
quency is continuously variable within 
each range when R1 is replaced with a 
variable control. When R1 is variable 
it interacts with R2 so calibrations do 
not hold. 

The original constructor used EF50’s. 
These are readily available on the sur- 
plus market but the special 9-pin lock- 
in sockets they require are hard to find. 
You can substitute a 6AB7, 7V7, 7W7, 
or any similar pentode for V1 and one 
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| section of a 6SN7 or a similar triode 


for V2. 
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Puts in A Good Word 


By MRS. ROBERT E. ALTOMARE 





stupidity, “On radio, of course.” 





Every time | try to dun my husband for money for a new hat, or a coat, 
or any similar necessary appurtenances to feminine happiness, I'm always 
met with, "If you need extra money why don't you write an article?” 

“Why not?" quoth |, and add with some ascerbity, “On what?" 

To which said husband, being a radioman, replies in great surprise at my 


Whether this will net me a new bonnet or not, it looks like a good way 
to air my many and uncomplimentary views on the subject. 





for the record right now. I do not 
now, nor from the looks of things, 
— will I radio. 

Little facts such as expecting a new 
rug from carefully nurtured savings 
and having hubby gleefully exhibit a 
“bridge” purchased from same are just 
the sort of things that could have 
curdled my enthusiasm, but I doubt it. 
It had much more than that. 

For instance: At a gay gathering 
where husbands and beaus are do-si- 
doing and swinging their ladies with 
great good will, if I happen spy 
some wistful creature sitting alone 
with her hands clasped quietly in her 
lap, I can usually start out on the 
right conversational foot by asking, 
“And what branch of radio is your 
husband’s hobby?” 

When I see some frail female up on 
a housetop battling a stiff wind while 





“see” 


ever, 


to be 


to 


“One girl spends her evenings sitting on the basement stairs . . 
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The Radioman’s Wife 





I just look beyond her 
Wave antenna that’s 
back yard. 


for the short- 


sure to be in the 


One girl I know spends her evenings 
sitting on the basement stairs talking 
her husband and knitting, and, in- 
cidentally, accumulating callouses since 
there is never room for a chair among 
the radio paraphernalia. Hers is 
extreme case, of course. The 
reason her husband can still 
that he is only a student 
Not full-fledged, you see! 

Whenever I hear a woman speak 
of her “two lovely children” and then, 
laughing resignedly add, “But of 
course, I really expected a 
family.” I can get a 


to 


an 
only 
talk is 
radioman. 


reputation 


larger | 
for | 


being psychic simply by asking whether | 


her 
work or transmitting. 
Now this observation 


May seem a 


. and knitting.” ' 


husband does experimental radio 


to Radio-TV 
Service 


ET’S get one little matter straight she nails down the flapping shingles, the new fact-packed 
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* Each issue packed with authorita- 
tive articles on TV, Radio, latest 
servicing techniques 


* Latest complete Index to PHOTO- 
FACT, world’s finest service data 


Don’t miss a single issue! Be sure to 
get your PF INDEX the valuable new 
publication you'll read from cover to 
cover—and use at your bench every 
working day. 
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developments in Radio and T £ 
Keeps you up-to-date on new cire uit 
designs, latest testing ees, Se 
saving repair techniques, g00c yd 
practices—helps you operate a be 
ter, more profitable business. 

Have all this practical, authorita- 
tive information plus the complete 
Index to PHOTOFACT Folders _ 
quick reference guide to the worlc . 
finest service data. PF INDEX is worth 
dollars to you- and costs you nothing 
Get your FREE copy today 


Ask Your Jobber for It! 


complete 
latest 


you 


HOWARD W. SAMS & CO., INC. 


Get the current PF index from your 
Parts Jobber, or write us direct on 
your letterhead (or enclose business 
card). Address: Howard W. Sams & 
Co., Inc., 2201 E. 46th St., Indian- 
opolis 5, Ind. 


(CD Send FREE copy of the current PF index 
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in TV Pictures! 


* BARKHAUSEN OSCILLATION | 


When vertical black bars appear in 
TV pictures as shown above they are 
the result of Barkhausen Oscillation 
occurring in the horizontal sweep out- 
put tube (such as the 25BQ6, 6BQ6, 
6EV5, 25EV5, 6AU5 or 25AU5 etc.). 
To correct this difficulty our engi- 
neers have developed the 


PERFECTION 
B. O. ELIMINATOR 


Saree | fis compact de- 
MENG vice fits over the 
horizontal sweep 


output tube and | 
because it brings | 


concentrated 
magnetic field 
near the source 
of the Barkhau- 
sen Oscillation 
—namely the 
screen grid— it 
usually elimi- 
nates the oscilla- 
tion and the black 
lines on the face of 
the picture tube.... 
Service men who 
have used the B.O. 
Eliminator say it is 
the simplest and 


a 


B. O. ELIMINATOR 
(Actual Size) 





of getting rid of the 
vertical bars 
they have ever 
known. They see a 


EASY 
TO INSTALL 


Just slip the 8 
Eliminator 


° 
the 
or 


pega oie oni, - y ser 
ice men in maintain- 
ing the 10,000,000 
TV sets now on the 
market. 


Order Today From Your Supplier! 
PERFECTION ELECTRIC CO. 
2645 South Wabash Avenue Chicago 14, Iilinoi: 


Makera of Perfection Speakers, lon Traps and 
BeamaJuster TV Picture Centering Controla 


dark vertical bars dis- 
appear from the pic- 
ture. Spring grip holds 
the Eliminator 
place 


in 





> professional 


: models for 


is > semi-professional 


“..eand > experimental use 
\ WRITE TODAY for 12-poge 1951 catalog. Fully 


edllustrated, if io P n 
specifications and direct factory prices. 


AMPLIFIER CORP. of AMERICA 
398-7 Broadway, New York 13, N.Y 





«es 


| 


| 


most positive method | 


that | 


big demand by serv- | 


backhanded slight of radio’s manhood 
but you'll have to admit that the real 
“ham” generally gets up at 5:30 am 
to talk to Timbuctoo, recognizes his 


ae 


a certain amount of patriotic excu: 
sioning toward increasing the popula 
tion that dwindled due to the war, t! 
enticing things we girls heard aro 


“All those boxes you have to climb over before you can open up the studio couch.” 


status as pater familias by putting in 
eight grudging hours at some job, then 
rushes from the supper table to spend 
the rest of the evening talking to 
Ootcubmit, which is Timbuctoo spelled 
backward and pretty much the way 
that shortwave sounds to me. 

If, however, the husband is only in- 
terested in experimental radio work, 
then he sleeps to the last possible mo- 
ment—any morning that he will 
have long, reasonably fresh evening 


so 











the lockers during the second 
high was not the type of activity 
would engage the interest of the 
radioman and radiowives 


we 1] 
simply have dismissed such ideas alo 


with those about the Easter bunny and 


the birds and bees. 


Where to find the shack 


“Shack” is a word of many strange 


you live 


your rad 


meanings. If 
affair with 


and varied 
a one-room 


“I've learned to swing a pretty neat hacksaw, but even there I get stymied.’ 


| hours to “try” things in his shop. 


the 
the 


and 
and 


mind 
novice 


weaker 
radio 


for 
of 


Except 
backsliding 


husband, then -it is all those boxe 
stuff you have to climb over before yo 
can open up the studio couch. 


RADIO-ELECTRONICS 


in 


ol 


for 
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If you live in two rooms, “shack” 
is the three-fourths of the dining table 
that you can no longer eat off. 

If you live in a house, the shack is 


the space designated on the plans or 
by the real estate agent as “laundry” 
or “lovely recreation room.” 
In my own case “shack” brings back : 
bitter memories. 
My husband always used to refer 
to me with a certain kindly affection, | Be : 
“My wife? Yeah, she’s a pretty nice ; 
girl.” But one day a girl friend and | 
I were having a heart-to-heart talk | 
about how many times you should | 
rinse the clothes when I mentioned | 
that it was pretty darned hard for | 


me to get any laundry done at all be- 

cause of all the junk in the basement. 

Wouldn’t you just know that he would | 

hear me? JUNK! His most precious guaranteed 
preciouses! } Pane: 

Well, they say it is the little things minimum 
in life that really count. Upon such 
loose name-calling on my part my hus- | HM e 
band was ready for the divorce courts capacities: 
then and there, when I reminded him 
of the baby. Nevertheless, he watches 
his words and thinks twice before he 
cautiously refers to me as “My wife? 
Yeah.” 

But I’m not the type to let these 
things get me down. Having been the 
girl voted “most likely to—, I put my > he ieee * 
thinking cap on and decided that the 
way to dethrone that radio usurper of Stable, dependable 
my rightful place in the American a ; Li, performance ° Fully 
Home would be to study radio. Yes, I vicmmamana : insulated © Capacity 
would study radio, and hubby and I oe } neo clearly stamped in 





TYPICAL CURVE 
CAPACITY CHANGE 
TEMPERATURE; | | ] | *® Small * Space-saving 

wr wine “all Seek Tel © Lightweight * Ideal 

| ] | ae capacitor construction 











UNITS 





r 1 
would go hand in hand down Life’s cinaters Game A | mmf. for capacities un- 
ane i g i & anionshi vs = ] t . ; der 1000 mmf., and in 
Lane in Happy Companionship. HES : fr] Sue 4 


If I could persuade my husband to mfd. for capacities of 
take cooking lessons written in San- a 1000 mmf. (.001 mfd.) 
skrit, he’d get an approximate idea hessntesine betas and over. 
of what I went through. } : 

Who in tunket would know that Order C-D Dual Ceramics from your Cornell-Dubilier jobber 
Xmfr was a transformer? today. Write for catalog. CORNELL-DUBILIER ELECTRIC 

“Measure the ¢.m. area of the con- CORPORATION, South Plainfield, New Jersey. 
ducto1 s,” the Sap read. : OTHER PLANTS IN New Bedford, Cambridge and Worcester, Mass.; Providence 

“Conductors?” I cried wildly, “There’s R. 1.; Indianapolis, Ind., and subsidiary, The Radiart Corp., Cleveland, Ohio 


” 


nothing here but a bunch of wires! 
“Plug in the jack,” the instructions 


—™ my gosh, what is a jack?” My CORNELL-DUBILIER 
experience led me to think of a boy 1TOR ) 
‘ l < r Point 














or one of those things you use when CAPACTE 

you get a flat. Nothing like that here. B B Y ¥ 
“Why is damping necessary?” read “110.1958 

the question sheet. Having raised a 

baby or two, I had a ready answer 

for that one but it wasn’t the answer 


they wanted. RHOMBIC TV ANTENNA 
“And these calipers,” said the in- | OUTPERFORMS ALL OTHER TYPES 


structor matter-of-factl “are her- | 
eae he y THIS IS A BASIC ENGINEERING FACT 

“Oh,” I gasped, shocked, “not Extremely high gain—power gains of 100 or more SECOND 
really!” Broad band for maximum performance on all channels PRINTING 

My lessons are all well surrounded High front to back ratio results in minimum interference NOW 
by marginal notes mostly concerned ALL THE MOST WANTED FEATURES IN A AVAILABLE 
with translating the jargon into stand- TV ANTENNA BUT YOU CANNOT BUY ONE 
= pp ceetinenge co Nip nonond my To have the TV antenna that outperforms 
fOrG Cons s F proor- all other types you must build your own 
reader than the school ever had. Order Your saaties TV Antenna ik Today a yi nedig yng 
@ Complete building instructions for 24 sizes Neg 

2. Mud @ Easy to read drawings Send Rhombic TV Antenna Booklet 
A lady is limited @ Servicemen increase your income building | Enclosed find $1.50 CASH CHECK MO 
$ ° P hi ic TV Ant f 7 
It hasn’t all been in vain, though. » Geogioy Giomatien ob aloes Chants MAIL TO 0 
I’ve learned to swing a pretty neat @ Uses easy to obtain materials pone 
hacksaw but even there I get stymied u $1.50 , ADDRESS 
aaa se coupon . tpaid 

The comfortable “go to H—” with and 0 einai ‘ab ree 


JUNE, 1951 


F 


SEE YOUR LOCAL CLASSIFIED TELEPHONE DIRECTORY FOR NEAREST C-D JOBBER 
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EVERYONE WANTS which my husband addresses the ma 


; terial when it slips out of the vise 
AN “ORIGINAL” as it is bound to do in a crucial mo- 
| ment—is denied to me, a woman. 
When a woman makes a dress or a 
cake, she gets all the essentials to 
gether in front of her and proceeds 
from one step to the next to its com 
pletion. But not radio! 
Take a transformer replacement for 
instance. You take the old one out 
A copy is never as good and get the new one spaghettied and 
as the original. That's why soldered ready to put in. Since it is th 
TRIO TV Antennas are same thing going into the same place 
“ ” with the same parts you'd think you'd 
wanted” antennas. TRIO : cheat 
; , be all set for a nice neat job. Are you? 
has consistently led the in- fh ciatias sp a egllne tasadell ces abel tate 
d nal ‘we: b Hah! In the first place the lugs are 
ustry in eveloping et- too darned high for the holes so yo 
ter, more efficient _an- replace them. Then they don’t clear 
tennas. Never “just like the transformer properly so you have 
another, every new TRIO smovet 445, the famous to get the hacksaw and file and do a 
“eRe _  Single-bay TRIO Yagi for TV ‘ot P Rte ; *2 
model is original and repre peg Oo te, Ald job on that. Now you find that t 
sents an improvement over — mast and transmission line. screws from the old one are too big 
any existing TV antenna. for the ye ane ge geht got 
8-32 and you need 6-40. / the ones 
* Patent Pending — No licensing arrangements granted in the jar are just a little too short. So 
for duplicating principle of this antenna. - me 
off you trot for the electric drill to 
TRIO YAGI SETS THE PACE make the holes in the transforme 
An example of TRIO’s original design is the — oe . nae bigger. Finally you get to mounting 
amazing dual channel TRIO Yagi —a single-bay agi tor Channels . the blithering Xmfr and, bless my soul 
4 element yagi that provides full 10 DB gain on if the screws aren’t t ire Seas 
t hannels! Available for channels 4-5 and 7-9 Se ee ee ee 
ae See te P ; Model 479. Single or stacked of the extra washers you had to use 
this revolutionary antenna makes bulky stacked for Ch | : “a Sa ih : 

- Yagi for Channels 7 & 9. to line it up right! So—to the jz f 
arrays obsolete by providing excellent fringe et ee ee eee eee vee 
area TV reception where other antennas fail! 6-32’s. Now they’re all too short or too 

Model 645. “Controlled Pat- long and have to be filed, dammit! And 
HOW IT WORKS tern” System consisting of right here I’d like to say that dammit 
Antenna consists of 4 elements whose function is 2 bays offset stacked and 
different on the two channels. For example: in Phasitron.” Eliminates co- absolutely necessary part of every fu 
Model 445, the elements, on channel 4, act as channel interference. For fledged radioman’s equipment. Or hi 
reflector, dipole, director, director, in that order; Channels 4 & 5 RELIES - 1 : c 
while on channel 5, the same elements act as w og ns fe : : 
reflector, reflector, dipole and director. Careful Model 679. “Controlled Pat- ? wy tag" =— aeneeag enue shige = 
design insures proper impedance match with perience, must say. But I’m afraid 
standard 300 ohm lead. that if my husband goes down Radio 


COMPARE THESE ADVANTAGES Lane hand in hand with someone it 
shall have to be a hand other than 
* Provides gain on both channels 4 and 5 (or 7 — Se ae mine. I’m quitting while I’m still ignor- 
— Equal to Any Two conventional 4-ele- alate 9 to 13 P ant instead of insane so—Farewell, dear 
ment yagis: A -: : ‘arewe -artening 
* One bay replaces bulky stacked array! = Rewyes | get i, . ree i a = 
+ ins teat eigen abate Sind antend iitek be Sane cs Mabe att ugg e with obscure word mean ings; 
* Less weight-per-gain than any other TV antenna! 645 except for single chan- Farewell, dull pity in the eyes of lab 
* Greatly reduced installation costs for complete nel operation. instructors; Farewell, math formula 
TV coverage! taken with two aspirins and a glass of 
* Can be stacked for additional gain. water. 











is not profanity on my part. It is an 
1] 


tern” System for Channels 
7&9. 


Yes, I say, farewell, dear radio 
| farewell to you! 
MANUFACTURING CO. And after this I guess I'd better. Just 
| wait until His Nibs sees it! 
GRIGGSVILLE, ILLINOIS nie 





SIMPLIFIED TV INSTALLATION 

‘ —— ae a TV eng on = 
RADIO-TELEVISION ome, I found i yon aerageetiod anc vee 
ELECTRONICS | | HELP THE DEFENSE |: testin the corsect points on te 


ENGINEERING EFFORT ao on an unused chimney, I de 
c1aec 0 


bring the transmission line 
The Electronics industry needs trained technicians Jown bv the st li em satohe 
now, when military and civilian demands are down by the most direct route—straigh 


greater than ever. Graduates of CREI residence . P f down the chimney. The lead-in came 
school are preferred because of their training and by turning over old copies 0 out through a flue in the basement and 


bility. 24 years’ ene professional radio ee ; 
orV ‘elas, this ie 0 high level techatoal mm RADIO-ELECTRONICS d was then run along the floor joists and 
requiring average of 20 months to complete. an passed through a hole directly undet 
SEND FOR ILLUSTRATED FREE CATALOG the TV set. 
Get details of Residence course, with survey of In other installations, the lead-in car 
job opportunities. Classes start twice s month. Vet be brought out of any convenient fire- 
erans! T Mm av le under GI bill. July 25 4 ° . J 
wana’ ‘Training available wader GE bil. Jul collecting agencies in your|| piace or flue not in use. This method 
P i ifies ins ions, but it 
CAPITOL RADIO ENGINEERING not only simplifies installation ’ 
INSTITUTE community. also protects the lead-in from damage 
An accredited technical institute founded in 1997 by heavy ice and snow.—Geo. H. Field- 
Dept. 306C 16th& ParkRd.N.W. Wash. 10,D.C. house 


Career training in minimum time! 


all other waste paper to paper 
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THE FUND GOES OVER $7,900.00 








The only Booster 
That has EVERYTHING! 


or legs. 


one of the large circulation gazines 


ai ‘i 
rus | a fully 
that the Help-Freddie-Walk Fund this 
month tops $7,900.00. 
by this time, is the three-year-old son ' TV-FM BOOSTER 
of Herschel Thomason, Arkansas radio 
mpletely ‘ . tastinn of arme The AUTOBOOSTER turns itself on and 
completely without the vestige of arm (ik cud ic ealnenttinalia texan earpiece 
We are also happy to announce that array of knocks—no unsightly mess of 
The Family Cirele with a total cir- out of sight! 
culation of over 2 


e 
a Revolutionary Development! 
We are happy and proud to announce e 
| ° automatic 
Freddie, as most of our readers know Aut f ester 
technician, who unfortunately was bor 
operation of the TV receiver. No confusing 
wires—installs in back of the receiver... 
2,500,000 copies a 


@ Automatic On-Off 
Gain up to nine times, full band width 
for undistorted video and audio on all 
channels. You get all the improved per- 
formance, all the fine picture quality with 
none of the trouble of tuning, none of the 


1 ’ Automatic 
month became interested in Freddie 
isfortune through a reader who had Concealed Insta 
een articles in RADIO-ELECTRONICS. The Full Bund Width 
editor of Family Circle magazine in 
: . , 2 n fies Ba 
turn ran a story on Freddie and asked exposed wiring usually involved in booste Amplifies FM Ba 
iders to send tt contributior peration. 
(ADIO-ELECTRONICS. These contribut Regular List Price $44.95 


re now coming in in V 


the total colle on fror his 
as $253.95. We are pleased to DEALER'S $ Q& 
contributions here: NEf PRICE e 


FAMILY CIRCLE MAGAZINE CONTRIBUTIONS Send $2.00 deposit—Salance C.0.0. 


GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RC-6 98 PARK PLACE NEW YORK 7, N. Y. 


Single or Dua 


Gain 19 dk 
Channels 2 


Gain 14 db 


s 7 








7 





Ne=—nw wow 
88838s888 











a) 
oo 
ss 


oo 
ss 


—-Sr-—-n 


888 8888 88288888 








TEL-A-RAY — the antenna of unquestioned quality — 
eliminates ‘ant hopping.”’ Skillfully engineered 
to meet every TV need, the TEL-A-RAY antenna system 
insures outstanding fringe area performance the first 
time. The Reception Master antenna coupled with the 
new antenna mounted Pre-Amplifier brings strong, 
clear pictures to the weokest areas. 

One call . . . one installation is all that's needed. 

Repl t is elimi d. Reception Master antennae 
are built of the finest dural to resist 

corrosive weather damage. The element ends 

are sealed by the exclusive 

Tel-A-Roll process. 

TEL-A-RAY is right the first time! 
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IMMEDIATE DELIVERY 
AUTO RADIOS 


Custom built for all popular 1949-1950 and 
1951 automobiles: Chevrolet, Ford, Plymouth, 
Dodge, Studebaker, Henry J, and Hudson. 


Every radio is a powerfully built, 6 tube, super- 
heterodyne with RF stage and 3 gang condenser 
for sensitive, long distance reception. Latest 
miniature tubes used, with beam-power output 
and oversize Alnico V loudspeaker, giving pienty 
of volume with excellent tone. Includes Automatic 
Volume Control and has low battery drain 


Each model radio is Custom-Built, designed for 
the individual automobile and can be mounted 
within 4 minutes with no cables, no brackets, no 
holes to drill 


When ordering, indicate type automobile: 


Your Price, ail $41.97 Complete 


YOUR MONEY 
RETURNED IN FULL— 


it (te New Regency Television Booster fails to 
improve your television enjoyment! Bring your 
Picture out of the snow and reduce interference! 

* Push Pull Neutralized triode design assures 
high goin without adding snow 

* No external impedance 
required 

* Inductive tuning assures same high-gain wide 
bond operation on all channels 

* Single knob tuning control 

* Underwriters approved with 90 day 


seer OWEST Price—ONLY $19.11 
MODEL NFRO—RADIO NOISE FILTER 


If it doesn't work, send it back! 

We absolutely thot our Model NFRD 
will eliminate all line noises when properly con 
nected to radios, television sets, short wave sets, 
motors, electric shavers, refrigerators, vibrators, 
oil burners, transmitters, and all other sources of 
interference. This unit will carry up to 12 amperes 
or 1% KW of power and may be used right at the 
source of interference of at the radio. 

Smoll size only 3”«1'/2"7'". Very low price only 


each $1,95 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 


Resonated at approximately 4500 cycles effectively 

reducing objectionable needle scratch without alter 

ing the brilliancy of reproduction 

Contains a H!I-Q SERIES resonated circuit. Tested 

by means of an audio oscillator and an oscilloscope 

to give 22 db attenuation with very low signal loss 
EASY TO ATTACH 

Just two wires to clip on. Compact $1.98 


Price 


THREE TUBE PHONO AMPLIFIER 
An assembled unit ready for installation using tone 
and volume control and six feet of rubber — 95 





matching devices 


RMA 





guarantee 








cord 
(Not including Tubes) 
With Complete Set of Tubes 


PHONO OSCILLATOR 
Wireless phono oscillator transmits recording for 
crystal pick-ups of voice from carbon mike through 
radio without wires. Can also be used as an inter 


comm by using P.M. speaker as mike 
Price (excluding tubes) é $2.95 


With Complete Set of Tubes $3.95 


NEW HIGH FIDELITY 12 COAXIAL SPEAKER 


Because of the very low price, we cannot mention 
the well-known manufacturer's name. Has o built 
in dividing network—an ideal Woofer-Tweeter com 
bination. Rated at 12 watts, impedance 8 ohms 


- $18.50 


Satisfaction guaranteed on all merchandise 
All prices F.O.B. New York City 
WRITE FOR FREE CATALOGUE Cé 


RADIO DEALERS SUPPLY CO. 


154 Greenwich St. New York 6, N 


- $3.95 








Price 
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$253.95 
We are also pleased to report the fol- 
lowing collections made: 
$12.00 donated by the fellow workers 
at the Crosby Dress Shop, Bronx, N.Y. 
through the efforts of Madeline Russo. 
$5.00 contributed by the Explore: 
Post 12 of Warren, Pa., through Jack L. 
Armstrong. 


RADIO-ELECTRONICS CONTRIBUTIONS 
$7,505.26 
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“NO BOOK 


in two generations, no 
book since Jules Verne, 
has undertaken to do 
what Hugo Gernsback in 
the first decade of our 
century has here so out- 
standingly achieved.’ 


Lee De Forest 
Father of Radio 


is 
ier PRATT Let DE FO! 


Forty years ago, Hugo Gernsback, Father of 
Modern Science Fiction, in this book, RALPH 
124C 414, predicted and described in startling 
detail, radar, the learn while you sleep method 
television, televised operas, plastics, night base 
ball, blood transfusion, wire recording, micro 
film and a host of other scientific achievements 
all undreamed of in |9li—but part of everyday 
life today 

All of these and scores more, not as yet realized 
are found in his remarkable prophetic book. For 
Hugo Gernsback's prophesies are based not on 
fantasy but on the logical projections of estab 
lished scientific facts 

RALPH 124C 41+ is the first and most remark 
able true science fiction novel ever written! A 
whacking” good adventure story that takes place 
in 2660 AD—but it is far more than fiction 

To technically minded people, RALPH 124C 41+ 
is the most complete and accurately documented 
catalog of scientific prophesy ever published. It 
was originally written in I911 and published in 
book form in 1925. Now, because of its tremendous 
importance as a work of accurate, scientific pre 
diction of the future, it has been reissued in o 
new, second edition 

Hugo Gernsback's writings were the spark that 
started many of today's top radio engineers and 
scientists on their way. Now again, this new ed 
tion of RALPH 124C 414 may wel! be the 
inspiration for a new generation of pioneers of 
science 

RALPH 124C 41+ is the kind of book you shou 
read Order your copy now, only $2.50 postpa 
The supply is limited 


RADIO PUBLICATIONS 
25 West Broadway New York 7, N. ¥ 





MAIL THIS COUPON TODAY 


RADIO PUBLICATIONS 

25 West Broadway, New York 7, N. Y. 
Gentlemen: 

Send me a copy of RALPH 124C 41+ postpaid 
at once. My remittance of $2.50 is enclosed 


NAME 
STREET 
City ZONE STATE 


RADIO-ELECTRONICS 


for 
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. $7,945.78 


Please keep up your efforts in behalf 
of Freddie, when he grows up will, 
we all hope, become a radioman once he 
has equipped with his final 
and mechanical arms. 

Please send your contributions from 
time to time—even the smallest donation 
will be greatly welcome. 

Make all ¢ hecks, 
payable to Herschel Thomason. 
address all letters to: 


Help-Freddie-Walk Fund 
RADIO-ELECTRONICS 
25 West Broad 
New York 7, N. Y 
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Brazil has one station 
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Of the E 
is the most 
two stations 
to be the 
two 
this year. 
and another 
assembled at Lyoz. 

The Russians 
stations, 
Leningrad, 
other cities. 
yet on the 
been 
casts 
lands, 


border 


iro. 
South 
maki ylans, 
uropean countries, 
advanced in TV, 
now (one 
world’s most powerful) 
to be completed sometime 
France has a station in Pat 
in Lille, and a third being 


laving 
said 


operating 


others 


two 
and 
Way in 
are 
which have 
broad- 


Nether- 


said to have 
Moscow 
the 


ies which 


are 
one each in 
and 
Count 
officially but 
conducting experimental 
are West Germany, the 
Sweden, and Italy. 


others on 
not 


air 


JUNE, (951 


Television Picture TUBES 
{OBP4 $11.95 
{2LP4 19.95 
14BP4 22.95 
iGRP4 29.95 
i6TP4 29.95 
{7BP4 31.95 








12” Hi-Fi 
Coaxial SPEAKER 





PILOT LIGHTS 
100——41 
box of 10 
100—= 44 and =5! 
box of 10 
100—= 40, =4i, 
box of 10 


= 46 





Radio and Television 
Additional 10°o discount in 
lots of 100 or more tubes, assorted. 


$0 66 
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55 web virgin polyethylene 
ead in either clear o 


$19.95 


300 ohm twin 


$2.25 


1000 ft 00 ft 
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159 EAST CHICAGO AVE. 
CHICAGO 11, ILL. 





RENSOSCILSCITE 


aoe remely convenient test osciiator ior ail radio 
algnment e Smail as a pen ¢ Seif 

Range ars 700 cycles audio to over 

Output trom zero to 12 

Used by Signal Corps 


GENERAL TEST ey oagll 
38 Argyle Ave. Buffalo 9, N. Y 











Every poge of 


Every RADIOMA “How to Sim- 


can use these plity Radio Re- 


SERVICE HINTS! 02 with ontne. 


nch, practical 
Valuable Manual Yours—FREE se pr i 
Write today—no obligation. eas 

FEILER ENGINEERING CO. Dept. 6RC1-1 
8026 N. Monticello Ave.. Skokie, tt! (Suburb of Chicago) 


TV SERVICE 


FREE CONTRACT 


951 Mode! é 
STRIBU 


TIN a FREE 30 DAY 


149° 95 


SPECIAL! New 6 Mos ( antee==St 
PICTURE TUBES —Giare-Free Black F 


Her Rect: or Rd. | $93.05 19° Round 


$44.95 
17” Rect 
Shipments 


49.95 
Order now! t ho 


made within 2 


630 DISTRIBUTING CO. 
725 Sutter Ave., Brooklyn 7,N.¥.,HYacinth4-8870 

















Miscellany 


Be Safe! Be Sure! . JUNE MARKS WIRELESS PIONEER'S CENTENNIAL 
June 12, 1951 is the 100th anniver- them was Professor Sylvanus Thomp 
with a FULL . P44! - sary of the birth of that great figure of son, who in letters to the press < 
VE -D-X ARRES ER P i | wireless, Sir Oliver Lodge. nounced the young Marconi bitter]; 
: Not of a wealthy family, he received a usurper attempting to steal the 
: F only a grammar-schoo] education, but rightfully due to Lodge. 
he continued his education by dint of 
night study, first in chemistry, then in 
general physics, and finally as a ma- 
triculated student in the University of 
London, and in 1875 obtained a Bache- 
lor of Science degree, with honors in 
physics. Appointed demonstrator of 
physics at University College, Liver- 
pool, he immediately began to publish 
COSTS NO MORE papers on the flow of electricity and to 
THAN A MIDGET devise apparatus to explain conductors, 
2 wire a wine oe ics, and insulators in mechanical 
Rw-200 | RW-204 o- ; 
His most important work was in 
$125 $ 50 connection with tuning. As early as 
1894 he demonstrated that some electri- 
cal circuits when excited would con- 
tinue in electrical vibration a long time, 
while others would be “rapidly damped,” 
and declared that circuits which vi- 
brated persistently would receive only 
radio waves whose frequencies were 
near their own natural periods. In 1898 
| he applied for a patent on a “syntonic” 
or tuned receiving circuit. Although 
both Tesla and Marconi devised tuned 
2-WIRE RW-300 $299 : |cireuits during the same period—pos- 
For extra heavy duty. An S| sibly independently of Lodge—it was 
air gap plus resistors pro- ‘ ‘ 


- - Lodge’s authority and influence that 
vide double protection. S : a 


established the value of tuning. In later years Sir Oliver turned 

Although Lodge constructed many other interests—including exploratt 
pieces of equipment to demonstrate of the occult—but maintained 
radio waves and “syntony,” he never connections with radio till after 
became interested in wireless as a beginning of broadcasting. He 
means of communication. However, his tributed several articles on the « 
work was well known, and many scien- of tuning inductors to the Amer 
tists of the period considered him the magazine Popular Radio as late as t 
real father of wireless. Foremost among mid-20’s. He died in 1940 


TELEVISION DOES EVERYTHING BUT THE COOKING 


SCHOOL of ITS KIND in U.S. 
Young and Older Men 


of ¢ ne hicago. Get 

SON RADIO“ ELEC. 
we Program. Prepare now 
service rating 


START Now— PAY LATER 
) . pa ‘ Spec tal po Nan aon mel n of 
Draft Age. Par service ave 
Gt AP PROVED 
FREE BOOK | bok. Tnulicate | below. 
man will call. A NOW 
An Institution not for Profit 


W. COOKE, Pre 
| COYNE Electrical & Television- Radio School. 
1 500 S. Paulina St., Chicage 1 12, I, Dept. A1-81H 
nd FREE BOO}! f details on 
| O TELEVISION-RADIO OeLEctricrty | 
; Claiming to have “scooped” the entire country, the Western-Holly Appliance 
NAME . . . Corp. has put this de luxe model gas range with built-in television on dis- 
ox play to investigate public reaction before gearing to full production. A 7-inch 
ae . pansen oe screen on the back splash of the stove provides a good kitchen-size picture. 
The stove must be set at least 15 inches from the wall to allow room for the tube. 
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Technical Bulletins 


EACH $1.00 Postpaid Foreign $1.25 
Electrical Design and Construction 


These bulletins give you easy, accurate, depend 

able methods of designing and building electrical 

ipment. You just follow simple charts, tables 

step-by-step instructions tell how to 

ire correct size units to meet specific require- 
ments 


106 Rewinding Electric Motors Enables anyone 
without electrical training to locate trouble, re- 
pair and rewind a.c. or d.c. motors and generators 
of all kinds ; how to figure wire size and win 


111 Tronsformers— How to design and 


type and sizes ¢ { 


transformers if 
for Neon tubes and ultraviolet 


ods of determining core dimer 


152 Hous: 


e Wiring Safe, appr 
hew and ¢ 


dt dings. Shows 

cui xplains how to use late ‘ 
including fittings, fixtures. Aliso gives estima 
methods 


101 Resistance Wire—How 
sim a Vire in Neating 
ist e coils. Figuring v 
to wind elements and t 
113 Solenoids & Plunger Magnets 
these 4 ane d x ne h 
plunger pmer 
met oke, wir 
How to dk 
a.€ and i 
power, wire size 


112 Electromagnets 
ty or 


pe and zes f 


148 Relays. Designing an 

rela f any size for vari 
t currents and v aue n ntr 
‘ includes control systems for m« 
machines. 


Desigr ing and b 
ers, for ac. an 
ormation on calibrating 


137 Meters 
voltmete 


127 Small Electric Light Plants— FE: 

low-cost installations for cottages, 
It, seven 25 

a é - J3ing au 


151 Electric Power from Streams 

eam estimate r t i available 
power, design and build dams, select and install 
ihe control system and electrical equipment. 


161 Burglar Alarms & Time Switches 


Dependab 
iy pes various purposes. Time w he t 


nate 
clocks and arranged to control light 
ystems, 


1 alarm 
prinkler motors and othe jevices 
144 Choke Coils 


many different 


How to design and build 

purposes. How to use these ins 
of rheostats for voltage control, safely and 
tw less loss of electricity 


131 Remote Control of Electrical Devices 
plications. How t« 

and Strogxer switch, For experimenters and mod 
railroad switching purpvses. 


j nd 
cults and » 


134 A.C. Electrical Experiments — Fascinating, 
hurmiess experiments for education and entertain- 
ment. Also practical uses. 


TECHNIFAX,*? “ciiecge ni 


Enclosed find $___m for which send the following 
Technica! Bulletins at $1.00 each (Foreign $1.25) as 
indicated by numbers: 











Nome. 





Address 


City & State. 














JUNE, 1951 


Miscellany 


Radw Thirty- Five Dears Ago 


in PGernsovick Publicusions 





HUGO GERNSBACK 
Founder 


Modern Electrics 

Electric Experimenter 

Radio News 

Science & Invention 

Television 

Radio-Craft 

Short-Wave Craft 

Television News 

Wireless Association of America 











Some of the larger libraries still have copies of ELEC 
TRICAL EXPERIMENTER on file for interested readers 


JUNE, 1917 
ELECTRICAL EXPERIMENTER 


Talking Motion Pictures Via 

The Naval Radio Operator 

New Radio Transmitter for 
“Mosquito” Fleet 

Jay anesc = : K 

System 

Remarkable Radio Outtit 
German Spy 

New Vacuum Current Gauge f 

The Marconi Type 106 Tuner, by 
MacKnight 

The How and Why of Radio 


Spart 


Wireless 


Radiophone 


or Radio 


Worth 


Apparatu 
Gaps 
The B wn Telephone 


SHIP OPERATORS IN DEMAND 
Shipboard radio operators 

Military Sea 1 

Service, Atlantic, of the 


the Navy. Salaries 


by the 
Depa 


] 


$5,076 per year, plus subsistence 


quarters. Voyages are about 90 days 
iration with vessels return +h Ne 
York. Applicants must be cit 
United States, must 
ond-class FCC 
and must 
(receiving and transmitting) ! 
minute. To apply, 
obtain Form 57 from any first- or sec 


class post office, or from Civil Serv 


first 
radio-telegraph 
have a code spe 


cense, 
than 25 words pet 


ice Headquarters, and file the completed 


Employment Branch, 
Industrial Division, Military 
Sea Transportation Service, Atlantic, 
5&th St. and First Ave. Brooklyn, N. Y. 

Electrical and 
are in demand by the Headquarters of 
the Air Transport (MATS), 
Washington, D. C. Salaries range 
$5,400 to $6,400.: Interested applicants 
may write to the Civilian Personne 
Officer, Andrews AFB, Washington 25, 
dD. Cc. 


form with the 


Relations 


electronic engineers 
Service 


from 


ARMY ADVISES INDUCTEES 

Any to enter military 
service who has experience in communl- 
photography is 
advised by the Army to bring with him 
all available credentials such as radio 
amateur licenses and union cards, to 
demonstrate his skill in these fields 
Technically trained inductees are being 
assigned to Army jobs in keeping with 
their skills wherever possible, particu- 
larly in the electronics and communi- 
cations fields where there is a critical 
shortage of trained personnel. Inductees 
should also obtain statements of experi- 
ence from their unions. 
Forms for such may be 
obtained from the Signal Corps. 


person about 


cations, electronics, or 


employers o1 


statements 


' 
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BUFFALO RADIO SUPPLY 


219-221 Genesee St., Dept. RE ¢ 
Buffalo 3, N. Y. 


35 MM Slide Projector & 





Enlarger 


$17.5 


Super Midget Mike Xfmr 











STOP TIME AT BUFRKAD 


6 Volt Dynamotor 


1000 V. OUTPUT AT 350 MA 


e@ Special... 


$39.95 


4-TUBE AC-DC RADIO 
KIT BR-24 


A 








$5.00 


5-TUBE SUPERHET 
KIT BR-25 








10.00 


$6.50 





5-TUBE SUPERHET 
KIT BR-26 





$12.0 





Our need for thousand f tubes 
kit shipment can 
local radio store for tubes ir 
us, as we delay kit shipment 
to go at the same time 


often be exp 














No. 43—MODEL CONTROL BY 


RADIO. By 
ford, Jr., 
thority 
control 


complete book on the subject 


For beginner 
you what r 
how it works 
struct not < 
parts but a 
as well 

each step 


112 pages 
in the 
gives 


Illust 


- priced Books on 
O°SERVICING 


TWO NEW $1.00 BOOKS 


No. 42—HIGH-FIDELITY 
TECHNIQUES. By James R 
Langham, 112 You've 
ical book 
Just as he'd talk to 
you across the work bench 
RADIO-ELECTRONICS 
popular audio writer tells you 
how to design y« 
ment and h« 


Edward L. Saf- 
An au- 
field of radio 
you the first 


pages 
never seen a techr 


like it! 


and expert. Tells 
control is 
and how to con- 
mly component 
complete 
rations explain 


ur own equip- 

»w to ge t 
formance f it. Takes the 
double tal of high-tidel- 
ity work. 


system 


THREE IMPORTANT 75¢ BOO 


No. er ADDRESS GUIDE. 80 pages. This 
ows the technician the way 
ome in big-paying PA work. Covers 
installation, maintenance and construction. 
No. 40—THE CATHODE- RAY OSCILLOSCOPE. 112 
pages. A “must” for servicing TV. FM and AM 
receivers and in amateur operation! Tells in simple 
but tec hnically ound language, how the ‘scope works 
nd how to 
= 39—PRACTICAL DISC RECORDING. 90 pages 
‘ w to make good dise recordings. Covers 


A full 


handy bo« service 


extra in 


you h 


every phase, theory as well as technique 


evoted to each component 


O POPULAR 64-PAGE 


No. 29—HANDY KINKS AND SHORT CUTS. 
A treasury of time savers! Antennas, power 
s ipp lies, test equipment, ves or pag amp- 
ifie Easy reference. Illus 
No. "30—UNUSUAL PATENTED ‘Circurts. A 
gold of important hook-ups. Control 
circuits ener amplifiers, power sup- 
plies fore gn circuits 
No. 31—RADIO QUESTIONS & ANSWERS. 
Answers the tough ones on circuit diagrams, 
amplifiers ectat ge transmitters, meters 
and test equipme 
No. 32-—ADVANCED SERVICE TECHNIQUE. 
A “must” for the advanced service man! 
Ce ers specialized problems of ee not 
isually found in ordinary textboo 
No. 33 AMPLIFIER BUILDER'S GUIDE. For 
the designer and builder of audio equipment 
Covers a variety of amplifiers with power 
utputs from 8 to 50 watts 


mine 


BOO 


No. 34—RADIO-ELECTRONIC CIRCUITS. 
For the experimenter—circuit diagrams of 
intercom systems, power en volt- 
meters, electronic relays ive 

No. 35—AMATEUR RADIO BUILDER’ s 
GUIDE. For the “ham” who builds his own 
Receivers, alow penal sare AS con- 
verters, etc. Pr 

No. Je RADIO TEST INSTRUMENTS. Prace 
tical construction data on signal trac 
capacity meters, portable and bench mu iti. 


checkers, voltmeters, etc 
No. 37—ELEMENTARY RADIO SERVICING. 
How to get started and keep going! Plan- 
ning the shop, nies one a signal tracing 
other fundamental se 
No. 38—HOW TO BUILD RADIO. RECEIVERS. 
Describes 18 modern sets including short 
wave, broadcast, vhf, portable, ac-operated, 
ac-dce, miniatures—types for every fan 


ate 


ng robler 


RADCRAFT PUBLICATIONS, INC. 


YOUR DISTRIBUTOR OR 
RADCPAFT PUBLICATIONS, INC. 
25 West Broadway, New York 7, N. Y. 

DOD 29 0 30 0D 31 1 32 
(0 37 DO 38 o 39 DO 40 
Name 


Street 


MAIL THIS COUPON TODAY 


Enclosed is $ 
me postpaid, 
0 33 

OD 4! 


for which please send ! 
books checked below. 


0 35 136 


the 
0 34 
0 42 


Technotes 


CROSLEY LD MODELS 

The LD models such as the 9-419 
MILD, 9-409M3LD, and others are 
signed especially for fringe-area re 
tion. When these sets are 
areas where one more 
exceptionally strong, the 
vertical syne controls may 
and the sound output weak 
ditions may be corrected 
variable bias to the third vide 
stage. With this added circuit, the 
of the video i.f. stage can 
for best results with either a 
or a weak signal. 

SRD VIDEO IF 


operated 
or stations 


contrast 


be 


the third if. gr 
from ground. Connect a .001l-uf capa 
tor (part No. 160034) between th: 
side of the grid coil and grour 
nect a l-megohm resistor (p: 
39374-61) between the low side 
third if. grid coil and the 
contrast control. The pertinen 
of the circuit are shown in the diag 
The resistor and capacitor wt 
added are shown in dashed 

If the picture brightness 
with line-voltage changes, 
the 470,000-ohm_ picture-tube 
sistor from the cathode of 
d.c. restorer and connect 
chassis.—Crosley Service De} 


Disconnect 


arn 


STROMBERG-CARLSON TV SETS 
Loss of horizontal syne in the TC-1 
TC-125, and similar models 
often caused by an open primary 
a.g.c. pulse coil. This coil is 


1B3 


TO DAMPER TUBE PLATE 





8+ 
across a section of the secondary 
flyback transformer 
diagram. Disconnect t 
coil from the flyback transformer befor 
checking continuity.—W. R. VW 


BUICK RADIO 980798 
have received numerou 
stating that the fuses 
operating this and_ simil 
models. Since thorough gati 
have not revealed ause, 
have replaced the original 15-ampere 
fuses with 20- or 30-ampere units 
We mention this because know 
that some technicians will not violate 
manufacturers’ recommendations In 
this instance the trouble cannot be 
cured to the customers’ 
without a heavier fuse.—Adams 
Service 


RADIO-ELECTRONICS 


as shown 


one side of 


We 
plaints 
when 
Invest 
specific ( 


Wwe 


satisfaction 
Radio 


for 





HARD TO GET ITEMS 
AT BIG SAVINGS TO YOU 
AMAZING BLACK LIGHT 


1 





ALNI 
x 1/2". Lifts 
ITS OWN 


hobbyists, ex- 


CO per 


ore than 20 TIMES 
WEIGHT! Ideal for 
perimenters. Shipping weight %4 
ibs 
ITEM NO. 159 


BiG VALUE AT $2.45 
POWERFUL a PURPOSE MOTOR 


urdy shaded pole AC. ind 

tion motor. 15 watts, 3000 rpm 
W’n2" 014": 4 mounting studs 
%”" shaft, 3/16” diameter 

120 voits. 50-60 cycles 

only. When geared down 
unit can opercte an i8” 
table with a 200 Ib 
weight. Use it for fans 
plays, timers and many other 
practical purposes. Ship. wt 


2 Ibs. 
$2.45 





iTEM NO. 147 
UNUSUAL BUY 


WATTHOUR METER 


Leading makes — com- 
pletely overhauled, 
ready for service. !00- 
110 volts, 60 cycles, 2- 
wire A 5 amp 
Heavy metal case 8'/ 
x 6," x 5”. Easy to in 
sta Shipping weight 
4 Ibs 

1TEM NO 3 


wow ony $4.50 
WESTERN ELECTRIC BREAST MIKE 


yhtweight 
zy phone Aircr 
ounting 
swivel. Easily faster 
home broa sts 
tions etc 
4, hor 
dized et: 
Shig 
ITEM NO” 


NEW LOW 32 $1.50 
TELEPHONE TRANSMITTERS 








aft ,e. “bre: 
| + 


ed str IF 





Stromberg 

Work on two dry cells 
For P.A. systems, in 
tercoms, other prac 
tical uses. Shipping 


weight | Ib 
$2.45 


ITEM 160 
REAL VALUE 





250 POWER TELESCOPE LENS KIT | 


Make your own high powered 6 ft. telescope! 
Kit contains 3” diam., 75” focal length, ground 
and polished objective 
lens and necessary eye 
pieces. Magnifies 50x to 
250x Full instructions 
Ship. wt. | | 
M 123 
EMH, $2.95 


HUDSON SPECIALTIES CO. 
40 West Broadway, Dept. RE-6-51 
New York 7, N. Y¥. 
1 am enc g full remittance for items circled below 
Ships 4 charges included 
oR y deposit s 
MINIMUM €.0.D. ORDER $5.60 
C.0.D. ORDERS ACCEPTED ONLY WITH 20% DEPOSIT 
INCLUDE SHIPPING CHARGES. 
Circle lems wanted 

87 ise 447 33 


Ship balance C.0.D 


152 160 123 
Name... 


Address... 


Technotes 


CROSLEY 10-102E, 10-103, 


later sets, 


10-104W 
capacitk 7 is con- 
pins the 
itput tube inste 


vetween 


STRIPPED SCREW HOLES 
ets have st d to tl 


crew 


replace 
lary Manner 

i in most cases 

irely the origiz 


than 


ellminate the possib 


wood with a larger screw 


ise Service Hints 
SCOPE PREAMPLIFIER 
Although it was designed 
with Sylvania 131 and 132 
experimenters and service 
will find this preamp! 
addition to conventional 
of almost any make. Having a gain of 
approximately 30, it makes many traces 
viewable which do not show ll on 


up wel 
1273 or TAJ7 
2 


for use 
oscillo- 
tech- 
ifier a 


scopes, 
niclans 


useful scopes 


ly 
el = TO SCOPE 
































ype ¢ ; 
frequency 
10 cycles 
rence), down 
43) 
rhe 1273 é mmicropho 
pentode havi hysical and electri 
TAJ7T. A TAIT « 


The 150,000-ohn 


anged to 


Shccachialetue of the 
7 used 
tor must be cl 


may be 
100,000 
ms when the 7C7 is used.—Sylvania 


FARNSWORTH GY-260 
Complaints of insufficient width 
be handled simply by connecting 
001-uf, 600-volt capacitors in 


6L6 


can 
three 


series 





the 1,500-ohm, 
to the 


across 20-watt resistor 
grid of the 6L6 hori- 
oscillator tube. This change in- 
creases the width enough to spread both 
beyond the edges of the mask. 

; Jusaites 


connected 


zontal 


sides 


Fra h 


| 
| - 
11Os 
| 





PLATT’S TOP MAN 
on the TOTEM POLE 


with BETTER BUYS 
HARD-TO-GET ITEMS 
and FASTER DELIVERY 


A REAL BUY 
TS-268/U CRYSTAL 
RECTIFIER TEST SET 





SCR-27N 
COMMAND and ARC-5 
EQUIPMENT 

RECEIVERS 


TRANSMITTERS 


ADDITIONAL EQUIPMENT 





? 





BEACON RECEIVER BC. 438 
Manufactured by 


Detrola a 


BRAND NEW—ONLY 


HEADSETS 








BC-223 
TRANSMITTER 


TRANSMITTE! 

rU BES 

TUNING 
BRATO 





WRITE FOR OUR FREE CIRCULAR! 
MINIMUM ORDER $2.00 
© Delivery—S 2s eposit 








PLATT ELECTRONICS CORP. 


Dept. B, 489 Broome St., N.Y. 13, N.Y. 


Phones: WO 4-0827 and WO 4-0828 

















For Highest Quality and Profits— 
it's STANDARD WOOD 


AUDIO & TV CUSTOM CABINETS 


Model RX Bass 
Speaker Cabinets 
for 15” & 12” 
proximately 


Reflex 
(top): 
speakers. Ap- 
10,000 cubic 
capacity. Wider fre- 
quency & angle distribution; 
higher power-handling capac- 
ity. Lumite grille cloth; no 
sag or stain. Model RP 
Radio-Phono Cabinets 
(bottom): perfect compan- 
ions to Model RX. Top panel 
for all FM-AM tuners, mid- § 
dle pull-out drawer for all 
record changers (positions 
interchangeable); bottom 
compartment for amplifiers. 
Both Models: sturdy 3,” 
stock; latest acoustic design; 
rich authentic furniture styl- 
ing in lustrous Mahogany, Cordovan Mahog- 
any, Walnut, Ebony, Blonde, or Unfinished. 


inch 


sy 1 ‘ 


, 
weeW OW (OS 


Custom-Builders everywhere praise our full line 
of Custom TV Cabinets! Fit ali 630 & similar chas- 
sis, all Tubes. In Mahogany, Walnut, Ebony, Blonde 


See these beautiful Cabinets at your jobber TODAY. 
Write NOW for free latest Catalog R 


STANDARD WOOD 


PRODUCTS CORP. 
43-02 38th St., L.1.C. 4, New York 


CARBON RESISTORS 


100 assorted 





2 watt ond | watt non insulated 
resistors $3.50 postpaid 

trom large users solicited. We are 
manufacturers of resistors 


BUCK MFG. CO. 
North Aurora, lil. Phone Aurora 7993 


EVERY 
RADIOMAN 


Can Use These 


SERVICE HINTS! 


Inquiries 











Fy ery f ‘How to Sim- 
RFs fio Repai s 
a ched with on-th 
al 


SEND COUPON OR PENNY 
POSTCARD FOR YOUR 
FREE COPY TODAY! 








esiLen ENOINTERING CO., Dept. 6GRCI 
N. Mo 
Stone ut 3 spur oF “Chieago) 
Please RUSH my FREE y of 


. 
How to Simplify | 


Technotes 


LATE PHILCO TV SETS 
Starting with the 50-T1400 
code 125 TV receivers, a 
horizontal oscillator with a stabilizing 
section is used in all When this 
oscillator is improperly adjusted a shrill 
sound of approximately 1,000 cycles 
may be heard and the picture will lose 
syne. This condition—calied gunboating 
is the result of double firing of the 
horizontal oscillator. It usually occurs 
when the horizontal hold control is in 
the extreme clockwise or counterclock- 
wise position. 


series, 


blocking-type 


sets. 


a 

To prevent this trouble, turn the 
horizontal hold contro] fully clockwise 
then adjust the horizontal frequency 
control (in the core of the transformer) 
to obtain five blanking bars sloping to 
the right. If gunboating is still appar- 
ent, rotate the hold control in the oppo- 
site direction then return it to the 
extreme clockwise position. Try 
ting the frequency 
blocking transformer. 

In areas having moderately strong 
noise-free signals, the tendency to gun- 
boat is reduced by adjusting the 
bilizing core in the horizontal blocking 
transformer so the top of the rounded 
portion of the oscillator waveform is 
below the narrow pointed peak as shown 
at a in the diagram. The drawing at b 
shows the waveform which should be 
obtained when the oscillator circuit is 
adjusted for reception in weak- or 
noisy-signal areas. These waveforms 
are viewed by connecting a scope to pin 
No. 3 of the horizontal test jack (J600 
on most diagrams).—Philco Serviceman 


reset- 
control on the 


sta- 


CROSLEY MODEL 10-421MU 

An 18,000-ohm, ! 
R210 has been connected in 
with the 18,000-ohm resistor R197 to 
increase the horizontal drive in 
sets. This may produce excessive hori- 
zontal drive when the sets are used in 
When this condition is ex- 
Crosley Serv- 


resistor 
parallel 


2-watt 
some 


some areas. 
perienced, remove R210. 
ice Instructions 
PHILCO 925, 926 

Sets which are intermittent or 
on FM sometimes can be repaired with 
little or no trouble. Check the bottom 
lug on the stator plates. In 
several of these , the lug was found 
to be shorted to the frame of the capaci- 
tor by a small blob of This can 
be cleared up ‘he bending the lug or by 
removing the ler with a hot 
iron.— Milton 


dead 


oscillator 


solder 


excess $s 


Margol 


EMERSON 600 AND 639 
Hum in the audio is 
by misalignment of the sound trap in 
the second video amplifier circuit. Ad- 
just this trap to remedy the trouble. 
Willam Porter 
—end— 


usually caused 
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Advertisements in this section ¢ 
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PINTHARISCOPE f the ins 
ese flashes visible to your eye. The act 
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RADIUM DISINTEGRATED AND DESTROYED 
REFORE YOUR EYES 
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Price, Postpaid 75¢ 
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CO... 40 West Broadway 

New York 7, N.Y 
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elected execu- 


AEROVOX COR- 


Charles Krampf was 
tive vice-president of the 
PORATION, He suc- 

Bert Con 
who resigned 


ceeds 
way, 
as executive 
president, but 
remain as a con- 
ant and as a 
member of the 
board of directors. 
Mr. Krampf_ will 
continue as presi- 
dent of the Electri- 
cal Reactance Cor- 
poration, ceramic division of Aerovox. 
W. Myron Owen was re-elected 
dent and treasurer, and J. Fraser Cocks 
as comptroller and clerk. The company 
announced the re-election of W. 
Myron Owen, Herbert W. Marache, 
Donald E. Nichols, John Cronin, 
H. Lynn Pierson as directors. 
Charles L. Cade joined SARKES TARZIAN, 
INc. as director of distributor sales. His 
appointment marks the availability of 
the entire Tarzian line to the replace- 
ment market. Previously all the com- 
pany's products except 
were sold only to 
manufacturers. 
. Stanley F. 
was named 


vice- 
will 


Cc. E. KRAMPF 


presi- 


also 


and 


selenium recti- 


fiers television set 

atten, U. S. N. (Ret. 

director of ccaliiieaaaes 
planning for the 

Government De- 

partment of ALLEN 
"> B. Du Mont Laps- 

9 ORATORIES. He has 
been assistant to 
Dr. Du Mont since 
July, 1947. The 
company 
signed Ernest A. 
Marx, manager of 
the TV Receiver Sales Division, to addi- 
tional duties as manager of the Govern- 
ment Department. Other appointments 
to the Du Mont Government Depart- 
ment include H. B. Graham, head of 
negotiations and bids; Z. Soucek, man- 
ager of the Washington office; B. V. K. 
French, manager of the Dayton office; 
Edgar H. Felix and William C. Lupfer, 
contract administrators, and T. G. 
Rogers, administrative assistant to Mr. 
Cramer, vice-president. 

Frank J. Stroempel was named 
executive assistant to M. S. (Mike) 
Roth, jobber sales manager of the 
RADIART CORPORATION. 

.D. W. Gunn and G. 
named equipment manager 
government sales manager, 
of the Radio and TV Tube Divisions of 
SYLVANIA ELEcTRIC PRopuUcTS, INC. 

George F. Sandore, formerly dis- 
trict manager of the Atlanta are 
manager of the newly 
Sales and Merchandising Section of the 
rechnical Products Division of the RCA 
Service Co, Carl E. Johnson, former 
manager of the Theater Service Sec- 
tion, was named manager of District 
Operations. Adolph Goodman, former 
of the District Sales Section, 
became manager of the Commercial 
Operations, and C. L. Swinney, former 
supervisor of the Atlanta district, was 
appointed manager of the district. 

—end— 
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CONTAMINATED GRID 


Dear Editor: 


On 
Ss. W. 
trouble with 
first ito thi 
with a few type 


Marc! 


page 92 of your 
Hou describes 
multigy 


ran lr 


grid 
Is perna 


creen- 
th 


ps 


troubk 


this emission will go 
elect As the 
very to the 


the emission 


» otne. 
is positive and 


control grid, 


des. screen 


close most of 


goes there and ap} the 


ears 
same as leakage. This is only o1 
leakage and 
d.c. 
control grid is positive 
negative. 

The 
due to 
through 
direction as to reduce 


e-way 
gives no indication if the 
test voltage is polarized so that the 
and the screen 
Mr. Hou is 


urrent fl 


distortion 
this 
the grid resistor ir 
the 
between grid and cathode 
the grid the 
effect; thus shunting 
with 50,000 ohms 


noticed by 


emission owing 
such a 


negative bias 


resistance, 


throw away 
they 
tubes, ex 


-coupled 


Do not 
Though 


output 


cannot 


forme 
luring ‘th 1e 
35 Z5-( 
35Z5-GT 

t ] 


nected 


50L6-GT 


Ins 2, 3, 
the 


can 
or o1 pins at 

pin 4 
have other 
them. If jumpers are 
base, a 35Z5-GT 
when 


se Sure that 
not 
remove 


conne 


tube 
the 
wiring changes. 


car 
socket availab 
I cannot bring this 
without telling you 
many years I 
your Magazines 
gotten a great 
from them. 


have 
and 
deal 
good 

W. L. JOHNSTON 


Arlington, Texas 
5-TUBE POCKET SUPER 
to with 


supe 


article 


May 


the 


the 


It was necessary draw 
‘5-Tube Pocket 
at the moment, 
problem which had to be 
respondence with the 
is again being readied 
issue, and will probably appear in 
or August. Our sincere apologies 
those miniature fans whose 
aroused by the announcement 
May cover. 


from 
issue last 
cor- 
The story 
an early 
July 
to 
hopes were 
on our 


solved by 
author. 


for 


—end— 
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g weight (11) eleven pounds 
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All orders filled within 24 hours 
Standard Brand tubes 50% off list 
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Fifth at Commerce Fort Worth, 
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Automatic Custom 


AUTO RADIOS 
Net...°45° 


1949-1950-1951 Ford, Chevrolet, Plymouth 
Dodge, Hudson; 1950-195! Studebaker 
1951 Henry J. 

EVERY SET A CUSTOM 6 TUBE, 3 GANG 
HIGH-POWERED SUPERHETERODYNE 
Mail Orders Filled Promptly. Specify ] 

and Year. Postage Prepaid on C 
Orders: COD's accepted in U.S.A 
PROGRESSIVE ELECTRONICS CO 
497 Union Ave., Dept. RE 48, Brooklyn 11, N.Y 
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Merchandise at 
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roo LARGI 
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COAST ELECTRONIC SUPPLY CO. 


527 W. Main Street, Alhambra, California 
Phone: ATlantic 9-4361. 











WANTED 
@ PE-237 POWER SUPPLY 
e@ GN-58 GENERATOR 
e@ 1306 TRANSMITTER RECEIVER 


BEST PRICES—NO QUANTITY TOO BIG, 
NONE TOO SMALL. 
WRITE TODAY 


GIVING DETAILS TO- TR ahmaeeand 


tronics.25 W. Broadway,.N.¥ 


RADIO-ELECTRONICS 
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Book Reviews 


F-M SIMPLIFIED (Second Edition), by 
Milton S. Kiver. Published by D. Van 
Nostrand Co., New York, N d 
8', inches, 458 pages. Price $6 

This latest edition is a complete revi- 
sion of a popular work which has been 
widely used as an elementary textbook 
on FM theory and practice. It has been 
rewritten, 111 additional pages of text 
and illustrations have been added, and 
the material has been 
the various discussions fall into a more 


rea so 
logical sequence. 

Like the first edition, this book serves 
to bridge the gap between AM and FM 
techniques. It fully and in 
simple language the theory of FM prop- 
agation and FM receiver 
mitter circuits. Several are 
devoted to detailed descriptions of cir- 
cuits in commercial FM and 
methods of servicing them 


explains 
and trans- 


chapters 


receivers 


RFS 


TELEVISION AND FM ANTENNA 
GUIDE, by Edward M. Noll and Mat- 
thew Mandl. Published by The Mac- 
millan Co., 60 Fifth Avenue, New York, 
Il, N. Y. 6% x 9! inches, 311 pages. 
Price $5.50. 

The performance of many 
FM particularly in 
and fringe areas—depends directly on 
the type of antenna and its installation 
and orientation. If the installation crew 
lacks a thorough understanding of v.h.f 
antenna theory, the performance of the 
set is likely to be unsatisfactory 

Messrs. Noll and Mandl, authors of a 
of articles on TV antennas in 
RADIO-ELECTRONICS, have prepared this 
book to enable the TV and FM installa- 
tion man to get the most out of any 
set in a given location. 

After devoting the opening chapter 
to discussions of radio propagation, the 
authors get down to cases and devote 
the balance of the book to practical de- 
sign data, specifications, and character- 
istics of basic antenna types. Drawings 
and photographs are used to illustrate 
the antenna under discussion. In round- 


TV and 


sets weak-signal 


series 


ing out the book into a guide or hand- 
book on antennas for TV and FM recep- 
the authors transmission 
lines, interference elimination, commer- 
boosters, and general installation 


RFS 


tion, cover 
cial 


hints 


RADIO AND TELEVISION RECEIV- 
ER CIRCUITRY AND OPERATION, 
by Alfred A. Ghirardi and J. Richard 
Johnson. Published by Rinehart Books, 
Inc., New York, N, Y. 6'2 x 9 inches, 
669 pages. Price $6.00. 

The modern service 
be thoroughly familiar with the 
of both aural and visual re- 
ceivers if he wants to stay in business 
long. This book is intended to provide 
just that familiarity. It is a text for 
technical for the practicing 
technician who needs a home refresher 


must 
basic 


technician 


circuits 


schools or 
course, 

It differs from textbooks 
being clear and What is 
haps more important, it covers thos¢ 
many little practical details (such as 
how to check for filament continuity in 
a.c.-d.c. and push-button 
tuning mechanisms often 
omitted in textbooks 

All types of home receiving 
ment are covered. Each chapter con- 
with a summary of the high 
points, a set of questions, and problems 


by 
per- 


most 


concise, 


sets how 


operate) so 


equip- 


cludes 


SURVEY OF MODERN ELECTRON- 
ICS, by Paul G. Andres. Published by 
John Wiley & Sons, Inc., New York, 
N. Y. 542 x 8% inches, 522 pages. 
Price $5.75. 

A one-volume treatment 
field modern naturally 
can cover only the highlights. But that 
is exactly what Professor Andres in 
tends with this book, which was written 
for a short course in electronics to show 
beginning engineering students what 
they are getting into. It demonstrates 
the vital importance of electronics to 
nearly all branches of and 
engineering. 


of the vast 


of electronics 


science 
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RADIO SCHOOL DIRECTORY 


ENGINEERING 


B. S. DEGREE IN 27 MONTHS 
Complete Radio Engineering course incl. Telev., 
U.H.F. and F.M. BS Degree Courses also in Mech 
Civil, Elect., Chem. and Aero Eng.; Bus. Adm., Acct 
Extensive campus, modern buildings, well equipped 
labs. Low cost. Prep. courses. Personalized instruc 
tion. Heavy demand for graduates. Placement serv 
ice. Founded in 1884. Prepare now for the civil and 
military opportunities aheod. VETERANS: You may 
still obtain training and a college degree at Tri- 
State College under present GI. Bill. Last opportu- 
nity for new students to enroll is Summer Quarter 
June I, 1951. Hundreds of Tri-State veteran gradu 
ates are holding responsible positions with unlimited 
opportunities for future advancement. Enter June 
Sept., Jan., Morch. Write for Catalog 


TRI-STATE COLLEGE 


2461 COLLEGE AVE. ANGOLA, INDIANA 
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THE DON MARTIN SCHOOL OF RADIO 
AND TELEVISION ARTS AND SCIENCES 


N Cherokee. Hollywood 28, Calif. HU. 2328! 
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PREPARE FOR A GOOD JOB! 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 
BROADCAST ENGINEER 
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SEND FOR FREE LITERATURB 
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1425 Eutaw Place, Dept. C. Baltimore 17, Md. 
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AUDIO (SOUND) ENGINEERING 
HOME STUDY TRAINING 
easy-to-understand lessons 
1 * Educator 
ire int e 
rding Industr 
tails—Learn while you earn!! 


HOLLYWOOD TECHNICAL INSTITUTE 
Div. RE 
4925 Santa Monica Bivd Hollywood 27. California 


ENTER RADIO 
TELEVISION 


thru tis Proven Pan 


As a young man with a« 
you may today be r 


stepping 
er 


IN 12 MONTHS BECOME A 
RADIO een 


Train here dicts 


then nce 
future date 
below 


you become a 
Radio-Television Vedtniston 
An arate al 6-months , 
you intensive TV Techni i 
_ nae the personal guidance 
essary in this expanding flek 
ALSO...vour RADIO COURSE IS FULL 
CREDIT TOWARD THE 8.S. DEGREE 

IN ELECTRICAL ENGINEERING 
The Radio course, while complete in 
itself, is one-third wo yllege pro- 
gram (major in E ronics). Further 
— you are guided scientifically toward 
specialization beyond basic engineer- 
ing training. 

B.S. DEGREE IN 36 MOS, 
Military,practical or prior aca- 
demic training evaluated for 
advanced credit. Terms open 
July, October, January, April 


MILWAUKEE 


SCHOOL of ENGINEERING 


Technical Institute © College of Electrical Engineering 


= FREE—Write for “Occupational Gui- 
dance Manual” and 1951 Catalog 


MILWAUKEE SCHOOL OF ENGINEERING 

\ Dept. RE-651, 1020 N. Broadway 

Milwaukee, Wis. 

ligation, mail Occupa- 

| Guidance Manual on 

Radio-TV Electri Welding 
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Also send 1951 Catalog for Electrical Engineering, 

B.S. degree in Electric Power Electronics 
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ice, Broadcast, Television, Ma 
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Summer erm heqinning June 1 
Enir ince exam, May 21st 
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COMPLETE HOME-STUDY 
COURSE FOR PASSING FCC 
AMATEUR RADIO EXAMI 


BECOME 

aaa 
A RADIO W COST 
AMATEUR PERSONAL COACHING 


FEDERAL ELECTRONICS INSTITUTE 
45 East Putnam Ave. (Dept. F) Greenwich, Conn 
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AUDIO ENGINEERING SCHOOL 
Practical engineering training in Audio fundamentals, 
Dise, Film, Magnetic Recording, and Audio fre 
quency measurements 
Studio training simulates Broadcast, Motion Picture. 
Television, and scar os Recording work. 

roved for Veterans 


mauveeos SOUND pt Inc. 


ee Te 7, Calif. 
Specity lf Veteran or Non- veal 








RADIO and TELEVISION 


Thorough Training F 
and Women in All Techr 
APPROVED FOR VETERANS 
DAY EVENINGS Bacscnccpnaghd RATES 
FREE PLACEMENT SERVICE F UATES 
For Free Cataloa Write RC-51 


RCA INSTITUTES, Inc. 
A Service of Radio Corporation of Ar 
350 WEST 4TH STREET NEW YORK 
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@ RADIO SERVICING @ ELECTRONICS 
e@rM TELEVISION “a 
Preparation for Civilian, Mari e 
and Navy license requirements 
Write tor Catalog TE | 


DE & TECH. 
SCHOOL 


229 W. 66 St., N.Y. 23 
ENdicot? 2-8117 
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SERVICING RADIO AND TELEVI- 
SION WITH A VACUUM TUBE 
VOLTMETER, Published by Sylvania 
Electric Products Inc., 1740 Broadway, 
New York 19, N. Y. 84> x I1 inches, 
ik pages. Price $1.00. 

rhe text of this booklet was prepared 
by Rufus P. Turner, a 
known to readers of this magazine 


well 
He 


v.m's., 


writer 


jiscusses the various types of v.t 

their use in 

amplifier 

measurements, teievision receiver te 

ind applications. 17 

booklet is attractively printed and we 
ustrated. 


and—in a each 
radio audio 


miscellaneous 


UNDERSTANDING RADIO (Second 
Edition), by Herbert M. Watson, Her- 
bert L. Welch, and George S. Eby. Pub- 
lished by McGraw-Hill Book Co., New 
York, N. Y. 6’, x 9'4 inches, 716 pages. 
Price $5.50. 

Understanding Radio is a simple but 
home-study type text and 
for those with little or no 
of radio. Fundamentals of 
receiver and transmitter theory 
introduced one-by-one in a logical 

New technical terms 
are introduced gradually 
s no sharp transition from one 
ught to another. Over 500 drawings, 
{i ams, and photographs are used to 
lustrate the text. 

\ number of simple radio and elec- 
experiments which enable 


thorough 
workbook 
cnowledge 
idio 
are 
sequence, and 
theories so 
there 


tho 


trical the 


reader to learn by doing are described. 
The experimental setups which can be 
used to study vacuum-tube circuits and 
to construct amplifiers, and 
smitters are detail 
advanced experi 
by combining 
in earlier 


receivers 
tra? described in 
The 
performed 


ructed 


more ments are 
circuits 


lessons 


MAKING MONEY IN TELEVISION 
SERVICING, by Eugene Ecklund. Pub- 
lished by Howard W. Sams & Co., 2201 
East 46th St., Indianapolis, Indiana. 5 

x 8!) inches, 136 pages. Price $1.25. 

in the 
points 
new industry 
by 


The author, himself successful 
television service business, 
that the problems of the 
had to Le 
work, but that a previous grounding in 
methods helped in guessing 
right. Having learned many of the an- 
through three years of actual 
he now them with 

the television servicing 


t out 


answered largely 


guess- 
business 


swers 
experience, shares 
the of 
fraternity. 


rest 


and 
establishing the new business, and while 
covering such standard subjects as loca- 


The book begins with planning 


and advertis- 
ing, brings in a few subjects not always 
covered in such a book. Thus, expansion, 
work control, and the problems of busy 
in the 
light of the special features of the tele- 
vision service business 
tual installation and service problems 


tion, overhead, collections, 


and slack seasons are discussed 
Obviously, ac- 


c Reviews 


do not 


for installation 


‘9 


belong 


on reporting tre 


DUNLAP’S RADIO AND TELEVI 
SION ALMANAC, by Orrin E. Dunlap 
Jr. Published by Harper & Brothers, 49 
East 53rd St., New York 16, N. ¥. 5 
x 8!) inches, 211 pages. Price 34.00 


A con plete chro! 


who 
field. 
eras, with a short 


KNOW é 
radio Divi 

it becomes an interes 
general radio re 
The chror 

pa i 
men 


communl 


ology 
99 nsert 
mous ane 

cations 
index by subject 


—end 


7 > COMPUTING 
MACHINERY 
COURSES 
study for the 
vanced student with 100 c 
from the instructor needed 
Write us for complete information 
courses. 


EDMUND C. BERKELEY AND ASSOCIATES 


MAKERS OF SIMON 


Guided beginner 


when 


Smallest 


World's o Electric Bra 
36 West 11 Street, New York 11, N. Y 














tubes carry the standar 

all C.O.D. orders please encl 
thout notic 

ine Special: 5% off prices shown below on 

elow on 51 to 100 tubes--5% plus 10 did 


1 to 50 tubes 
1 prices s 


10% off on prices shown 
below over 100 tubes 





type 
OIA 


Eacn Each} Type Each 
$ .69 $1.3916F8G $ .99 
OA4 1.49175 Mu 7.16 49 
oyY4 1.4995 
0Z4M .89 
1A3 69 
1A4P 34 
1‘ASGT = .79 
1A6 39 
1.09 


lype Type Each 


1A7GT 
1B3 8016 
1.49 














12SH7M_ .99 


Type Each Each 
35Y¥4 § .89 
3523 99 
3524GT 89 
35Z5GT RY 
$6 69 
37 69 
38 69 
39°44 69 
41 99 
42 99 
43 a9 
45 99 
4523 89 
45Z5GT 89 
6 § 


fype 


47 
49 

H0A5 
50B5 
50C5 
5016G6T 
50Y6GT 
52 


53 ° ° K é —5 
55 .89 3V4 é 6F5GT 
56 6° . 89 ° 6F6GT 
57 A 5U4G oS T6F7 











128j7GT_ .89 
12SK7GT .99 
12SL7GT .99 
1\2SN7GT 


6S8GT 
6SA7GT 
5 M 


' 
128Q7GT 


12AH7 1.59 














Less Transformer Except as 
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BWW rom mene pe mene pepe 





TERMS: Net C.0.D., F.0.B., N. ¥. C. 
10% deposit required on all C.0.D. 
orders. Dept. C-6 
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SPEAKER SPECIALS 


AUTO SPEAKERS 


GREYLOCK ELECT 
115 Liberty Street 





LINES CARRIED 
A. TR. 4. FD. 
AMERICAN CORDS JENSEN 
AMPERIT KRYLON SPRAYS 
ANCHOR BOOSTERS LITTELFUSE 
MERIT 


Noted 


Net 


OAK RIDGE 
PHILLIPS 
QuaAM 

s 
1.39 RECOTON 
1ALC 
MONT TUNERS 
H BRAND 


acc 
4 
=moe a 
era 

r 


RO VOICE 

iv 

IGHT CLOCK 
mes 


<o xr 
SZomhdmd 
tt ia 


zip 
° 


SAMS 


z 








--ZIITOMAMAMACCO 


VACO PRODUCTS 
WALSCO 


4° 


BOOSTERS 
“A Trusted Nome im Rodi! 


ONICS SUPPL 


New York 6, N. Y. 





REGENCY TV 
SIGNAL BOOSTER 
Model DB 410 





cabine wit! A 
i. YOUR NET COST $19.11, LIST $32.5 





FREE—WRITE TODAY 
New Catalog Supplement +15 
All the latest merchandise— 

latest prices. 
Dept. C-6 











1i2 





TUBE — OHM — CAPACITY 
TESTER! 


MODEL 203 


e Control 
nt ind or 
leakages 


ne 
r every type tube 


75 volts to 117 


ment voits 
and-rubbed port- 50 
carrying handle . 

f V operation 


aed ae Car Gr a 
Export Dept., 303 W. 42nd St., N. Y. 
Write Dept. B-6 for Free Catalog 





Gives More Measurement Value Per Dollar 


ELECTRONIC 
MEASUREMENTS 
CORPORATION 


New York 12, NY 


_. 


B80 Laofoyette St 


FOR BETTER TOWERS 
AT LOWER ‘COST! 


Ask about AERO 


COST LESS 


Because Aero Towers are aircraft-de 
gned, lower manufacturing costs offer 
you a lower price. Lower weight and 
wer shipping costs are passed on as 


vings to you 


LAST LONGER 


Coated INSIDE and OUT. DIP-COATED 
rocess keeps Aero Towers Bright and 


new. Rust resistant. W not brown. 


EASY TO CLIMB AND SERVICE 


Strong electric aircraft welds ot EACH 
joint (not just one or two) prevents 
sway. Provides sturdy, safe, ladder-like 


ross members 


QUICKER TO INSTALL 


Aircraft precision tolerances assure ac 
curate fit of components. Light and easy 
to erect. Strong durability assures cus 
tomer satisfaction 














AERO TOWER DIVISION 
Knepper Aircraft Service 
1018 Linden Street 
Allentown, Pa. 


ADVERTISING INDEX 
Aero Towers Divis 
Allied Radio 


DeForest's Trair 

Editors & Engineers 

Electro Sales 

Electronic Instrum 

Electronic Mex 

Feiler Engineering Comp 

G & G Radio Parts Serv 

General Electronic Dist. Company 
General Industries Company 
General Test Equipment Company 
Gonset Company 

Greylock Electronic Supply 
Harvard Laboratories 

Heath Company 

Hudson Radio & TV Corporation 
Hudson Specialties 

Hytron Radio & Electronics Corp 
1. D. E. A. (Inc.) Regency 
Instructograph Company 

JFD Manufacturing Company 
Jensen Manufacturing Company 
Jersey Specialty Company 

La Pointe-Plascomold 

Leotone Radio Corporation 
Long Island Radio Compan 
Mallory & Co., Inc R 

Merit Transformers m 
Midwest Radio & TV Co 
Miles Reproducer Cor 
National Comp 
National Plans 
National Ra 

National Schools 
Niagara Radio Supply 
Opportunity Adlets 
Penn TV Products 
Perfection 


Progressive 
RCA Institutes 
RCA Victor 
America) 
Radcraft Pub 
Radio City Pro 
t 


Radié Publications 


e25022om = 
ny Noe ~~ 


@ 





RADIO SCHOOL DIRECTORY 

(Page 110-111) 

Baltimore Technical Institute 

Berkeley and Associates, Edmund C 

Candler System Company 

Commercial Radio Institute 

Electronics Institute, Inc 

Federal Electronics Institute 

Hollywood Sound Institute 

Hollywood Technical Institute 

Indiana Technical Institute 

Martin School, Don 

Milwaukee Schoo! of Engineering 

RCA Institutes 

Tri-State College 

Valparaiso Technical Institute 

YMCA Trade & Technical Institute 





Raytheon Manufacturing Company 
Rider, John F 

Sams & Company, Inc., Howard W 
Schott Company, Walter L 
Sheldon Electric Company 
Six-Thirty (630) Dist 

Sprague Products Company 
Standard Transformer Corporation . 
Standard Wood Products Corp 





COLLINS 
FM TUNER 


Model RD-1 
A complete FM tuner coverir 
to 108 MC for custom installations 
and other high-fidelity applications 
Economically priced within the reach 
of all. © High sensitivity ® No drift 
® Permeability tuning © Compact size 
7, eo aS. 
NOTE: Chassis plate also available 
separately for installation in existing 
chassis. Completely aligned at fac 
tory. Order Model! RD-1C for chassis 
plate only. 


COLLINS AUDIO 
PRODUCTS CO. 


P. O. BOX 368 WESTFIELD, N. J. 











WILCOX-GAY 
RECORDETTE-3 


RECOF 
PHONO-PORT 








LMO RADIO CO. 


509 ARCH) ST. & 6205 MARKET ST. 
Philadelphia, Pa. 

6th & ORANGE STS. * Wilmington, Del. 

4401 VENTNOR AVE. * Atlantic City, N. J. 

1133 HADDON AVE. * Camden, N. J. 


Steve-E| Electronics Corporation 
Superior Instrument Company 
Sutton's Wholesale Electronics, B 
Sylvania Electric Products 
Technifax 

Tel-A-Ray Enterprises, Inc 

Trio Manufacturing Company 
Tung-So!l Lamp Works, Incorporated 
Up-State Distributors 

Ward Products Corporation 

Weller Electric Corporation 

Wells Sales Company 

Wholesale Radio Parts Co., Inc 
World-Wide Packing & Shipping Company 


RADIO-ELECTRONICS 








INDUSTRIAL! EXPERIMENTERS! Look at these terrific buys. 


GE THYRATRON FG-105 TEREInG eis 


24-VOLT STORAGE 
BATTERY, BRAND NE 
17 AMP. HR 





SMASH VALUES 
IN 
RADIO RECEIVERS 
AND 


TRANSMITTERS Brand New MERCURY RECTIFIER 


35 ‘ List 500.00 3 essen 
ie Wiki Foy ast? 5188 95 


New i" — 














a i ASTATIC R-3 CRYSTAL 
: ANDMIKE 


BC-645 XMTR RECEIVER 12 gig 165 with 6-ft. R $5.95 
5 Mike Cable . 
15 Tubes 435 To 500 MC a3 8$hr 128 
4s i do ONE-QUART BOTTLE 
6SF7 BATTERY ELECTROLYTE 
by W fac ahcee an 








zozrrx 
MANNA 


The electronic equipment that 
saved many lives in the 
Set can be modified to use 


M900 


i 33 
95 
1.35 
165 
90 
9s 
2.20 
1.20 
1.50 


2-way communication, voice ft 
or code, on following bands 
ham band 420-450 me 
zens radio 460-470 me 
and mobile 450-460 m« 


BRAND NEW vision experiments 
me 15 tubes 
$188 =.=. $1.95 
4 Th 4 H 
2 —6F6, 2 —955 and I f ‘ 
“ti bower cee ae ie tie - te ‘Shipping 2ase 3 3 3 bch epee pend 
, 384 ; STORAGE BATTERY 
20 Ampere-Hours 


Onveuaow 


$1.45 


MNS NON 


BP BOZISNMSPNEEOESYD 


boe<caa4yRzorrer 
PEW SARARGAAZIO 
° 
- 





weigt 


PE-101¢ DYNAMOTOR for 
above BC-64 . $3.95 
UHF ANTENNA ASSY, for 
above BC-6 rey ‘ i 

G 9 able for I 
SETCHEL-CARLSON sz 4 BRAND NEW. Eact $2.69 
Beacon — Receiver 

a 











WILLARD MIDGET 
6-V STORAGE BATTERY 


I 


x ‘ hick Ul, 
andard ¢ ect ‘ 
$2.65 
HEADPHONES—All Brand New! 
lly packed te v 
600 ohms, in 
2000 ohms, in lots of 
0 With earplugs, LOTS OF 
.S. Army 
Field Phone Set 
EE-8 


ather case, with hand 








New 








11-TUBE SUPERNET RECEIV 
Model BC-6: eg 6000 
(75-80 Met NEW 


SMASHING LOW ‘$49. 50 
PRICE 
ete wit 
e 


Tete ol tel 
- 











set, generator, ringe 

etc Requires 2 fla 

microvolt or greater light cells. Wonderful 

TERRIFIC VALUE DC AMMETER besa oes $14 95 

BUBBLE SEXTANT _ = 15 Amps " iokestiaay ° 

Actually worth $100 or vag ge te ha . uc cain W.E. BREAST MIKE 

















more! Has illuminated 
averaging disc for night- * 
time use. Complete with " ved cove Bra d breastplate 


Single t 


recording let 
with = with 
rheostat for 1 - " ~ plug 
tant at night, 2 le- SPECIAI 
scope for faint k - - 7 
and Allen r fr ph 
wrench. Only $15. 45 viriias” #4 “Vv 
Comple ‘ pla 
OIL FILLED CONDENSERS 
mfd.—t000V 

















BC 605 INTERPHONE AMPLIFIER MeSivey 
RANSMITTING COND y converted to an ideal intercommunica- Automatic 
mfd.—!0.000V set for office -home—or factory. Complete 
FULL WAVE SELENIUM , conversion diagram for KEYER 
RECTIFIER 





BRAND NEW ‘ Suitable for keying t 
110V at 150 mil's . practice. Has photocell] and 
Please include 25% Deposit with order—Bal- able speed motor. 110V A( DC 


C.0.D. MINIMUM ORDER $3.00. All | 2-!1726 and 1-117L6 tubes 
Shaveeeats F.O.B. Our Warehouse N.Y.C. your cost $21. 00 
We Hove Available 
Voy ' Seauiee magestic cove practice rare PI2Z.75 
vhic s used for coc yractice work by the 
J ~ Ul RADIO PARTS SERVICE | iRpsNeroenenr nuestra 
rolls on 16MM metal reels in heavy wooden 


i ais Sak ae 53 VESEY STREET - NEW YORK 7, N.Y. slotted case, to be used with McElroy TG! 


Keyers, Tone Keyers or any code practice 











KR & PUG 





PL oo Standard 
all phone jacks 
t 
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Whether you require large quantities of relays for 


production runs or single units for laboratory or amateur 
work, Wells can make immediate delivery and save you 
a substantial part of the cost. 


Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit your 


FOR EVERY PURPOSE occu 


Each relay is brand new, standard make, inspected 


. . - individua oxed and fu inn 
Over a Million in Stock! ly boxed and fully guaranteed 


The following list represents only a tiny portion of our 
relay stock. Write or wire us for information on 
— types not shown. 


cs 





a 
~ 


VOLT OHM UNIT 
A AGE CONTACTS PRICE 
24 300 4 
400 
24 200 


o2 
4 


VOLT OHM UNIT 
AGE CONTACTS PRICE NO CONTACTS 
9 14 VOC 2C 5 Amps $1.55 1A 
2c 55 1A-DbI-Bk, 15A 
Amps 55 60 115 VA 3A 
10 Amps 60 49 100 135 +" 2A 
50 5 5 B 
$5 
80 
55 
Double Break 45 
20 Amps 45 
15 Amps. DbI-Bk 55 
45 
Double Break 70 
10 Amps 


ox 


2 


DTM TTTTTATy 


DDD VDRWDT BAAD ATTTATVITWZYL 


Amps.&1A 


Amps 
Amos 


= 


> Ceramic 
Double Break 
> 10 Amps 


c 
Double Break 
75 
150 iC 10 Amps. 
185 ¥ 
200 3A & 2C 10 Amps 


DUD VBWBVTUUUUIX= 


Amps 
15 Amps 
Dbi-Bk, Cera 
10 Amps 
SPECIAL 


100 


15 Amos 
Double Break 
10 Amps 
Double Break 
Dbl- Mica 
3 Amps 
5 Amps 

Cc 5 Amps 

mps 

Double Break 


2c 5 Amps 


15 Amps 
10 Amps 
6 Amps 
5 Amps 
6 Amps 
A 6 Amps 
DbI-Bk 20 Amps 


10 Amps 
15 Amos 
15 Amps. Db!-Bk Db!I-Bk 6 Amps 
1A. 1B 


2 Amps 


10 Amps 


50 50 
60 60 


10 Amps 
Double Break 3 Amps 
400 Cy 
> Double Break 
10 Amps 
1A 10 Amps. 
c 


> 


0 
5 , 
2A 


> 


10 
27 


R-5 
R 
R 
R 
R 
R 
R.5 
R-1¢ 
R.5 
R 
R 
R 
R53 
R 
R 
R 
R-5 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 

t R 

t R 
R 
R 
R 
R 
R-5 
R 
R 
R 
R 
R 
R 
R- 
R- 
R 
R 
R 
R 
R-8 
R- 
R 
R 
R 
R 
R- 
R 
R- 
R- 
R- 
R 


o 


1B, Ceramic 


per a rat <a RES wt) Doan 


RELAYS 
'B 
10 Amps 
18 25 Amos. & 1A 5A 
2 > 15 Amps. & 3A 10A 
24 s > 5 Am 
28 C 5 10 Amps. 
28 Cc 10 Amps. Ceramic 
28 VDC 20 Amps 
32 40 VAC 3A 15 Amps 


Ceramic 


es eae 


c 

Coit only 
150 Coil only 
48 V 8000 








DUB VB OB TB TO VBTTBTTWMTUAATATWABTUTUMVTAIATIAIT= 
DDB DVT BDV VWUVT WO MUTB HU TB MBM WMMVTUAWUIIIT 


ee ee eee ee 
» ‘ won 


zerezzr=Z 


1A 
voc 1A& IC 


BASIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL POSITION 


as co oo 1 — Is 
Form A— Make” Form B—“Break” Form C—“Break-Make” Form D—‘Make- 
(Single Throw, (Single-Throw, (Double-Throw) Before-Break” Form E—“Break- 
Normally Open) Normally Closed) Make-Before-Break” 
WRITE FOR TELEPHONE 
WELLS CATALOG SEeley 8-4143 








SALES. INRA 833 W. CHICAGO AVE., DEPT. Y, CHICAGO 22, ILL. 





Hundreds of servicemen, in- 


terviewed in a recent survey, 


say that to avoid comebacks 


they use Mallory Vibrators. 


For right-the-first-time jobs, 


their rule is. 


Depend on your 


We called on every serviceman in the phone book—in widely 
cities—talked to every one we could find in his shop. We found tl 


men prefer Mallory vibrators in a ratio of two to one over any ot! 


Why? Better performance! Longer life! Less 


service trouble! 

Mallory vibrators vive vou the pertormane e vou want bee ause of ¢ 
dating back to the first commercial vibrator development lf enause of 
patented design that gives you positive starting, quiet operation 
Mallory gives you a better vibrator, available in a complete line 


origin il equipment spec ications... and vou pay ho more, 


Don't just order vibrators. Order Mallory! Get the benefit of thi 
quality that is the reason for more Mallory vibrators being used in « 


equipment than all other makes combined. 
Vallory Distributor for precision quality at competitive prices. 


eer’ 


CAPACITORS * CO * VIBRATORS » SWITCHES + RESISTORS 


“Reg. U.S. Pat. OFF, 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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THE QUALITY OF REA TUBES IS UNQUESTIONED 





S 


RCA-17GP4 RCA-20GP4 


RCA-14GP4 


ANOTHER IMPORTANT RCA | C Wf WMT WM? 
P| Miser danites. al engineering has made an important 


technical advance that benefits the entire industry— 


i" by developing an improved method of electrostatic 
E ectrost 0] \ focusing. Electrostatic focusing has now been incor- 
porated in three new RCA rectangular kinescopes. 


The new tubes require no focusing coil or focusing magnet. 


for television picture tubes They provide pictures of the same high quality obtained from 


magnetic-focus types. 


It will be a while before you as a dealer or a serviceman 


poe and how it will b efit you will have occasion to stock these electrostatic-focus kinescopes. 


But... because these tubes permit important savings in critical 
materials, manufacturers can produce more television receiv- 
ers upon which your future business will depend. 

In the meantime, RCA is producing sufficient quantities of 
its magnetic-focus kinescopes to meet your Current replace- 


ment requirements. 


Keep informed...stay in touch with your RCA Tube Distributor 


RCL \) RADIO CORPORATION of AMERICA 


‘ geacTrow ruees WARRISON. HJ. 











